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THE WAR IN THESSALY. 


WE present a few engravings of interesting scenes 
connected with the Greco-Turkish war in Thessaly. | 
Thejevents of the last few weeks have been so faithfully 
described by the daily press that we will not take space 
to reeapitulate them here. There is one side, however, 
upon which the war is of great interest. This is the 
use of artillery. Whatever opinion we may be disposed , 
to entertain in regard to the importance of the question 
involved which brought the rival forees of Turkey and 
Cireece into conflict, or whatever may be our respective 
sympathies, it cannot be denied that the result, deplo 


the Turks refusing to recognize it. In 1880 the powers 


j again took a hand in the discussion and the suggestions 
‘of the congress of 1878 were reaffirmed, but Turkey 
was still recale itrant. Turkey objected to be com- 
pelled to make so sweeping a cession of territory. It 
was evidently not the amount of land which was the 
difficulty in the minds of the Turks, but the new 
frontier would make it difficult to defend from the 
Turkish side, but easy to defend from the Greek side. 
It would, therefore, make it almost impossible for 
Turkey to invade Greece, but comparatively easy for| 
Greece to invade Macedonia. To this the powers re- | 
plied peremptorily that their decree was final and 


ruby and sapphire, have from the earliest ages been 
brought from the East Indies. The Phenicians visited 
India 2,208 years before Christ, but later confined 
themselves more to Africa and Spain, enslaving the 
natives of the Spanish peninsula to work the mines of 
that country for silver and topaz—not real topaz, but 
smoky quartz which they decolorized and ealled 
Spanish topaz. 

As empires rose and fell, the control of the jewel 
trade changed. As Phenician sway declined, Rome 
was destined to leadership, and Roman power was 
marked by the establishing of permanent facilities for 
land traffic, the great road starting from the Forum, 


rable as it now apparently is, serves a useful purpose | could not be reconsidered, so that whether Turkey was | reaching to the limits of the empire, and the outlines 


to the lookers on, so that even what appears to bea 
useless war really has some value from the lessons it im 
parts. Actions such as those of the Yalu River, be- 
tween Japan and China, or the recent capture of Mi 
louna Pass, are invaluable, says The Engineer, 
exponents of relative importance attaching to the vari 
ous fighting faetors of the armies and navies in their 
modernized condition.” Lessons which were taught by 
the battle of Yalu River have long outlived the inter 
est which was taken in theiraction. A earefal observer 
of the development of ideas in recent battleships and | 
cruisers Knows how many changes have been made as | 
the result of experience gained in that great naval bat- 
tle. Several points in the Greco-Turkish war have been 
very interesting to the student of military efforts. Por 
the last ten years Turkey has paid great attention to 
field artillery. Herr Krupp, the great manufacturer 
of ordnance, had for many years an active business 
agent in Constantinople, and the result of his active 
efforts is that a large portion of the Turkish field artil- | 
lery was armed with the latest pattern of the German 
ordnance maker's most powerful field guns, which were 
greatly superior in flatness of trajectory and in range 
to those of the Grreek batteries, 

A number of the smallest field howitzers were in the 
vossession of the Turkish forees and they made awful 
of the retiring Hellenic forces. The 5's inch rifle ' 


pleased or not the new frontier must be adopted and | 
enforced. In the face of this Turkey was still defiant, | 
and instead of applying the drastic measures whieh | 
were imposed upon the powers, these great nations 


to a reopening of the matter and a reference of it to| 
arbitration, and the German government was named 
as the arbitrator. The outcome was what might | 
naturally be expected. Turkey received the boundary | 
line which she wanted, with the single exception of | 
Larissa, which was awarded to Greece, so that practi- 
cally ‘Turkey detied the whole of Europe and had her 
own way. The result of this diplomatic theft has been 
evident in the present war, The unjust boundary line | f 
ne per 9m the Turks every advantage for the in-| 
‘asion of Greece, and has made the defense of Greece | 
iapaneinta even though she possessed an army far) 
superior to that which she does. The vietories at | 
Milouna Pass and Larissa were really won years ago, | 
when the Porte repudiated the Berlin treaty and when | 
the powers signatory to the treaty of Berlin con- 
sented to that repudiation. It would seem to be only | 
fair that Greece should demand from the powers some | 
| atonement of a palpable fraud in the enforcement of | 
the boundary stipulations of the Berlin treaty. * it is 
not strange,” says the New York Tribune, “ that when 
the powers admonished Greece of the sanctity of 


CHURCH IN THE BULGARIAN 


field howitzer has been found to be most satisfactory 
The shell is of large size, weighing sixty pounds, and 
the damage done with such projectiles in earthworks is 
of course considerable. The terrible effect which the 
superior artillery arm of the Turkish forees apparently 
had upon the Greek batteries should be a sufficient 
warning to the military authorities of other countries 
to rehabilitate their artillery service. 

“What in the name of common sense,” says The 
Engineer, “ would have been the use of 227,000 volun 
teers in the Milouna Pass with batteries of 84 centime- 
ter field guns and 12 centimeter howitzers playing 
upon them from the surrounding peaks at a range of 
three miles 

Another point which is interesting is that the current 
events in Greece have upset in a measure the strong | 
opinions which have been expressed within the last 
few vears upon the importance of what has been called 
“the command of the sea.” During the Greco-Turkish 
war, the fleet of the Greeks has had undoubted su 
wremacy, While the rejected hulks which pass for the 
lurkish navy remained in hiding in the Dardanelles. 
Notwithstanding the absolute sovereignty at sea pos 
sessed by the Greeks, they soon found that they were 
impotent to help themselves, owing to the smallness of 
their land forees. It should be remembered, however, 
that the expression “‘the command of the sea” has a 
slightly different meaning when applied to a nation 
like Great Britain with enormous colonial possessions. 

Another interesting fact in connection with the 
Greco-Turkish war is that the northern boundaries of 
Cireece were really obtained by a diplomatie theft. In 
reality the Greeks in invading Epirus were merely tak- 
ing possession of the territory which by right belonged 
tothem. The northern boundaries of Greece awarded 
by the powers in the treaty of Berlin of 1878, and the 
one imposed upon her in defiance of the treaty by 
Turkey and her partners, differ radically. In the cen- 
tral part of the peninsula te two lines coincide, but at 
the east the line awarded at Berlin runs considerably 
north of that actually adopted. The bulk of Epirus, 
including the city of Janina, should by right be a part 
of Greece. The affairs were nicely adjusted at Berlin, 
but in 1879 the conference between the representatives 
of Turkey and Greece faited to agree ; the Greeks in 
sisting upon the adoption of the Berlin Congress, and | 


| treaties, Greece listened to them with some amount of | 


| stones, both the search for them and the trade in them, 


| miles inland. 


| 


QUARTER OF SALONICA. 


skepticism.” 

Our illustrations, for which we are indebted to Le! 
Monde lLilustré and LIllustrirte Zeitung, give a few 
characteristic views of the scenes on the frontier at 
Saloniea and Larissa. 


PRECIOUS STONES AS THEY HAVE 
INFLUENCED GEOGRAPHY. | 

IN a recent lecture before the Franklin Institute, of | 
Philadelphia, Mr. George F. Kunz, with Tiffany & | 
Company, New York, spoke of the influence of precious | 


on geographical exploration and discovery, from which | 
the following extracts are taken : 

The first indieations of the use of precious stones are 
found in Egypt and Assyria, in the latter at about | 
4,000 vears before Christ. The earliest known gems are 
seals, of which we have the vertical form, believed to | 
have been suggested by the joint of the bamboo, the | 
conchoid, and the hemispherical, leading to the rude | 
ring form. In the sixteenth century we meet faceted | 
cut stones, notably the octahedral diamond of that 
period, cut on eight faces. Such high artistic ideals as 
were portrayed in the gems of the sixth century before 
Christ until the fourth century after have never been 
rivaled, although the ancient gems Mave rarely if ever 
the perfection and beauty of color demanded by the 
modern gem lover. Some of the finest gems in the 
erowns of Austria and Germany are sapphires and 
emeralds, pierced partly or entirely, having served as 
beads in Oriental necklaces. 

One of the earliest lines of prehistoric trade was the 
amber commerce. The amber found in the tombs of 
southern Russia was identified as of Baltie origin, and 
it belongs to the same age as that found in the Tyrian 
tombs. Its strange occurrence, washed up by the 
waves of the Baltic, and its remarkable electric proper- 
ties, combined to render it an object of mystery to the 
ancients, but it is now known that it is washed out of 
the tertiary coast deposits disturbed by the sea, and it 
is not only ‘dredged for by hand and steam dredges, but 
actually mined from the same tertiary deposits many 


Many of the most precious stones, such as the 


of the Roman e mpire can be traced by the increased 
gems alone found in its various depeudenei ies. 

To the fall of Rome and the rise of the Saracens, fol- 
‘lowed by the wars between Cross and Crescent, may 


‘as! promptly repudiated their common order and agreed | be traced many of the finest jewels in Europe, brought 


from the East by the Crusaders. Then followed mer- 
eantile prosperity in Venice and Genoa in the sixteenth 
century. The Venetian fleet of three thousand mer- 
chant ships brought the products of the East and dis- 
charged them over Europe by way of the German 
cities of Oxburg and Nuremberg, whence arose the fame 
of the Nuremberg jewelers. 

With the advent of the Turk the old routes to the 
far East were closed, and with the voyages of Colum- 
bus and the Spanish adventurers, the newly opened 
riches were claimed by Spain. Venice and Genoa de- 
clined, and then began the successful period of Spanish 
and Portuguese development. Portugal founded ecol- 
onies and eontrolled the diamond trade of India, until 
the persecution of the Jews in Portugal drove them to 
| Holland, thus transferring the diamond eutting indus- 
try to Amsterdam, which has since been the diamond 
cutting center of the world. 

For centuries the only souree of diamonds was India, 
the chief of which was the region of Golconda. The 
phrase, ‘diamonds of Goleonda,” refers not to the 
mines, but to the town where they were taken for sale. 
It is now little more than an abandoned fort, the Indian 
mines being largely worked out. 

In 1734 diamonds were found in Brazil, and for 120 
years diamonds were brought from that source. After 
various attempts to work these diamond mines by in- 
dividuals, about a century ago the firm of Hope & 
Company, of Amsterdam, undertook the work and as- 
sumed the government debt of Brazil. Amsterdam 
thus continued to hold her position as the center of the 
diamond eutting industry, employing directly or in- 
directly from 30,000 to 40,000 people in that industry. 
Of late, Antwerp, Paris and London have been over- 
taking Amsterdam in this industry, Antwerp@utting 
one-quarter of the world’s yield to-day. Within the 
last thirty years the Brazil mines have declined to the 
extent of $150,000 annually. The introduction of new 
machinery may render these mines again important, 
but they are now undersold by the great African dia 
mond yield. 

The African discoveries began in 1856, and they have 
had several distinet stages of development. Probably, 
had it not been for the diamonds, the African gold 
mines would not have risen to their present importance. 
The first diamonds were found on the Gong Gong 
River, in the neighborhood of the Orange River, and 
the method followed there is the same as that in Brazil, 
two or three men forming a company and working on 
their own account. These mines, known as the “river 
diggings,” are now of limited importance. 

The Kimberley mines are four great mines covering 
about 50 or 60 acres. The Harvey shaft at Kimberley is 
now about 1,200 feet deep. The mines are nothing but 
chimneys or craters in which the peridotite may come 
up, completely churning the black shale through it. 
The shale contains 35 per cent. of carbon, from which 
it is believed the diamonds have resulted. 

The history of the Kimberley development is simply 
marvelous. “A city of 55,000 inhabitants has sprung up 
from a desert. At first the mines were worked in 
separate small claims, there being as many owners as 
there were claims. Under the management of Cecil 
Rhodes, the De Beers Company was formed, with an 
authorized capital of $90,000,000,000, The stock is now 
held at $90,000,000, Last year they paid dividends of 40 
per cent., besides undertaking the Matabele war and 
the expenses of the Jamison raid and the fines of Cecil 
Rhodes in connection therewith. Mr. Rhodes went to 
the colonies as a lad, without position or influence, but 
rapidly developed both. When he prospered, every 
one prospered, and had the Jamison raid succeeded, 
South Africa would have developed as never before. 

The consolidated company limits the output of dia- 
monds, so as not to lower the price, and thus far all the 
diamonds mined have been taken by the world, being 
carried by about 8,000 jewelers, who carry about one- 


| third of the entire world’s supply. The output of the 


African mines is sold until next June, at which time 
two syndicates will negotiate for the output for eighteen 
months to come. The chances are that for eight to 
ten years to come the output of the Kimberley mines 
will be limited, and syndicates will be ready to take 
every diamond mined. At the present time probably 
Mr. Cecil Rhodes knows just how many diamonds will 
be mined at Kimberley for the next ten years. The out- 
put last year was more than $20,000,000 and about 10,000 
people were employed in working the mines and 30,000 
people in cutting and selling the gems. 

In order to guard the mining company from loss by 
theft, the natives, whether conviets or free natives, are 
hired for periods of from three to six months, and 
during their time of service are not permitted any con- 
tact with the outside world, being kept entirely within 
the inclosure known as the ‘**compound,” which is 
supplied with swimming baths, theaters, and other 
amusements. 

Next to diamonds in value come sapphires and rubies, 
being respectively the blue and red varieties of the 
mineral corundum. True rubies come chiefly from 
Burma, Ceylon and Siam, and the gem producing 
districts are now chiefly owned or controlled by Great 
Britain. The much prized pigeon’s blood rubies of 
Burma are almost impossible to obtain, those which 
get into the European collections being generally old 
gems. In Burma the gem producing district lies in 
the interior and the gems are found in a layer of soft 
yellow sand at a depth of a few inches. The method 
of procuring the stones is just as primitive as in Siam. 
Pits are dug and the natives carry the earth out in 
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baskets. 
of Adams Peak. The hopes entertained as to both 
Burma and Ceylon have been disappointed, nor does 
there appear to be chance of future suecess unless by 
means a machine working. One well acquainted w ith 
these matters says: ‘“ What we want is an honest 
machine ; one that will not only give us all the gemni- 
ferous substance, but guard it from the thievery of the 
pickers until raised to the surface of the e: uth and 
placed under European supervision. 

Next in point of value to the ruby ranks the emerald. 
These for a long time were supposed to be found only 
in the Ural Mountains. Then came the discovery of | 
the new world and the finding of these gems in the pos- 
session of the natives of the United States of Colombia, 
and the greatest yield is from the American continent 
to-day. The Ural Mountains have for thirty years been 
unworked, owing to the working privilege required by 
the Russian government. At Muso the emeralds were 


mined above and thrown into a waterfall which carried | 


them down, the soft limestone rock being worn away 
in the deseent and the gems collected in sluices below. 

Garnets also were one of the early articles of com- 
meree in the East. The center of garnet 
been in Bohemia. Russian exeavations in the Cauea- 
sus have brought to light very beautiful garnets, among 
which are garnet slabs or plates set in gold, as well as 


beads, which may have been brought from India, as | 


they are the Almandine, and not the Bohemian char- 
acter of garnet. 
In Bohemia the rock is an altered peroditite, and the 


garnet is also met on bed rock in what is evidently a) 


glacial deposit. The earth is raised to the surface, 
washed, and the garnets sorted by girl labor. A dia- 
mond was found there in 1870, and it appeared for a 
time as if there might be a diamond field, such as we 
have in South Africa. 

The turquoise furnished a marked example of geogra- 
phical transportation of gems. For many years it was 
found in Turkey and sold at Teheran and Cairo. On 
the American continent we have turquoise in New Mex- 
ico. It was the cave-in of a turquoise mine in 1855 which 
led to the uprising of the natives and the expulsion of 
the Spaniards. Some of the most remarkable objects 
of archeological interest are the famous inlays found in 
New Mexico, the turquoise used evidently being of 
Mexican origin. One showing a skull is inlaid with 
turquoise and obsidian, the eyes being of iron pyrites. 
The American mines yield ten times as much as Persia 
in its palmiest days, and Peru and Bolivia may yet 
rival Mexico. 

The opal may have been known to the ancients as 
far back as Roman times, for Pliny describes it with 
great enthusiasm. Until a century ago it was worn 
and known as the iris. The principal source of the 
opal has been in Hungary for three centuries. For a 
long time the opal was under a cloud, owing probably 
to Seott’s ** Anne of Geierstein,” but the beauty and re- 
cent profusion of the gem has dissipated the supersti- 
tion. It is largely a gem of the new world, some of the 
finest coming from Mexico and Honduras. 

The rock erystal, sometimes called crystal, was known 
among the ancients as congealed ice, and is rarely 
found in pieces of sufficient size and clearness to make 
it of value in the arts. In Japan pure rock erystal is 
worked into art objects, notably the erystal balls. Re- 
cently these have been cut from quartz found in Brazil 
and Madagasear, and even in the United States, but 
little of the American material is fine enough for the 
large balls. The many centuries in which Japan was 
closed to the world led to an accumulation of crystal 
balls. Forty years of tourist buying have drained the 
country, so that perfect balls of four inches in diameter 
are rarely obtainable, and a six inch ball sells for $10,- 
000. The famous erystal ball given by Mr. Ames to the 
Boston Museum of Fine Arts is seven and one-eighth 
inches in diameter, for which he paid $22,000. 

In Japan the method pursued is to chip out a erystal 
ball and then run it in a small semicireular gutter, 
grinding it with sand or emery, and finally polishing it 
with rouge and chamois, and even, it is said, with the 
hand. The European method is to take a grindstone 
six or eight feet in diameter, cut a semicireular groove 
in it and hold the erystal in a socket against the run- 
ning grindstone, thus shaping it in a week or ten days, 
which would otherwise require mouths. 

Nearly twenty centuries ago Pliny deseribed graphi- 
‘ally how crystals were hunted for at that time, and his 
description serves for the method followed to-day. 
Men are let down over the side of cliffs to look for eavi- 
ties, and, when found, the men go in and take out the 
erystals and are then hoisted up by ropes. In one 
grotto in the Swiss Alps twenty tons were found. 

At Oberstein about 30,000 people are engaged in the 
agate cutting industry. The methods now used are 
the same as those of acentury ago. Large polishing 
wheels are used, and the men engaged in the work 
must lie flat on their chests ; they rarely live to be over 
forty years of age. If it were not for the coloring 
methods known to the agate cutters at Oberstein, their 
trade probably would not be so great as it is. The 
gray agate is the original color of the chalcedony. It 
is porous, and the heated waters run in and around 
until the agate is filled up ; occasionally there are layers 
of white entirely impervious to coloring matter. By 
giving to a gray agate some coloring matter an agate 


or onyx of two or three colors may be obtained, The 
black is the result of staining the gray agate by first 


boiling it in sugar and water or blood and water or any 
other carbonaceous substance and then carbonizing it 
by dipping it in sulphuric acid. The entire world is 
— with agates from this source. 

t was the sending of two Italians to the Ural Moun- 
tains that led to the estab::shment of the famous labor- 
atory work there and ultimately to the establishment 
of a school for stone eutting carried on by the govern- 


ment. The boys are taught designing, modeling and 
cutting. The sending of these two men led to the de- 


velopment of the gem industries of the Ural Mountains 
to such an extent that to-day 1,000 people at least ob- 
tain a livelihood in the search <y and cutting of the jas- 
pers and other gems of the Ure! districts. 

In former times diamond merchants could only travel 
under the protection of a caravan or with an armed 
guard. Now jewels are sent with far greater safety by 
means of the international postal service. Nearly ail 
the rough diamonds taken from the South African 
mines are-sent to London by mail. 

A somewhat similar contrast may be noted in regard 


In Ceylon, the rubies are found at the foot | to keeping precious stones, 


eutting has 


Formerly the owners had 
to depend pa concealment or armed forces for the 
security of their gems, while to-day, by means of the 


| safe deposit box, the private owner, for a nominal sum, | 


finds complete protection from risk. 


and bestows upon them the placid look : of a ruminant 
that makes one dream of broad meadows, 


Then enters, majestically, Mr. Finck, a brewer (341 


pounds), with a huge abdomen under a bine blouse—a 
rubieund and paunech-bellied type, such as we 


see In 


Since 1868 the United States has imported $200,000,000 | the smoke-covered paintings of old German taverns. 


worth of cut diamonds with a duty of 10 per cent. 
rough stones could not have cost more than one-half, 


and had the eutting been done in this country 5,000 | 
|men could have been employed at a yearly salary of | 
It may be noted that the United States is the | it only for the fusion of the classes, the equality before 


$1,000. 


‘ultimate home of from one-third to one-half the world’s 


product of genis. 


THE FAT MEN'S CLUB, OF PARIS. 


THE other day I attended the first meeting of the 
* Cent Kilos,” a society comprising only such members | 
as weigh at least one hundred kilos (220 pounds). 

It was a question of discussing the constitution of | 
the association and of est: vblishing the bases thereof, 
which are necessarily solid ! 


The | 


The brewer proceeds to take a seat alongside of Mr. 
| Mathieu, the treasurer, a man of the worid with a 
glossy high hat. 
The meeting of the Cent Kilos was interesting. were 


the belly and the fraternity of weight. Every one 
gradually found a place for himself either poor or good, 
and the meeting opened. 

The president endeavored to establish silence by 
means of a bell that hung on the wall. but the eord 
broke under his too vigorous pull. A few chairs groaned 
mournfully, every one was happy, and the secretary 


| undertook to read the constitution. 


Article I telis us that there has been organized at 
| Paris a society called the Cent Kilos, the object of 


| whie this to establish a center of amical relations be- 


Allowed the honor of taking part in the meeting, I| tween the members, to make excursions, and to ban- 


Was present and had a talk with Mr. Clement, 
genial secretary, while the members were arriving. 


‘the quet, ete. 


‘Exactly so,” cries some one. ** it is a question of 


In the first pls we came the president, Mr. Feche, a | amusing one’s self and cheering up! 


tavern keeper (352 pounds), aman with a good, open 


To this effect a passage is made directly to the follow- 


THE PRESIDENT OF THE SOCIETY 


and frank face, who distributed to the right and left 
solid home thrusts at his colleagues, by whom they 
were quickly returned in kind. 

An idea may be obtained from the accompanying 
engraving of the real and splendid ponderation of this 
notable boniface. In him there is no deformity, no 
repugnant adiposity, but the superb development of a 
human body that seeks to expand. Admire the happy 
air and the bright and mischievous eye of this man of 
weight while he is triumphantly making the beam of 
the sportive seales in which we have pl: aced him ineline 
toward his side. Inthe other pan, five boys of from 
twelve to sixteen years are vainly endeavoring to 
form a counterpoise. These are lads from the neigh- 
boring stables, who are appalled during the operation 
at the tremendous supercharge of this pantagruelic 
jockey. 

But let us return to the meeting. 

The president covers with his protection and presents 
with pride to the assemblage young Flomont, the 
biggist conseript of France, w ho places his 334 pounds 
upon a seat with great trouble. He looks a little con- 
fused amid the noisy peals of laughter of those present, 


OF CENT KILOS IN THE SCALES. 


ing article, which regulates the participation of the 
members in the obsequies of a comrade—a singular be- 
ginning for a programme of entertainments ! 

Will everybody be obliged to attend funerals? Will 
one wear a crown? And with what inscription ? 

The diseussion of this lugubrious subject continued 
for more than half au hour, the specter of death bover- 
ing over these congested faces and apoplectie necks. It 
was heartrending ! 

At length one of the members made this remark. 
He rose ‘with great trouble, and, with the voice and 
gestures of an orator at a public meeting, pitched into 
the opposition : 

“Fines if we do not attend funerals,” exclaimed 
he. Never! We want no rules nor discipline. We 
are a body of good livers and not an assembly of eapi- 
talists.” 

Another demanded a standing vote, asin the Cham- 
ber of Deputies, but his motion was not adopted be- 
cause of the too laborious effort for some of the mem- 
bers. 

Finally, 
secretary read some letters of regret. 


and the 


the chapter of deaths was left, 
ot the 


One 


| 
17833 
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signers was an undertaker’s agent, and 
sive with these words: * Think of me in case of death.” 

Again ! Decidedly, these big men are not 
wages. 

Fortunately, the members arrived at a discussion of 
the uniform to be adopted for the coming outings, 
which will oecur twice a year, in May and September. 
The president proposed a beribboned hat and a huge 
eane, and in the buttonhole a badge with the inserip 
tion “Cent Kilos in gold letters. 

During this discussion Mr. Mathieu explained the 
origin of the society to me. 

“There were a few of us big men,” said he, * whom 
accident sometimes brought together. Around us were 
springing up and increasing numerous sporting clubs 
which our obesity prevented us from joining. Every 
body that we knew belonged to some association or 
other. We alone had the appearance of pariahs. 

“One day we said to ourselves, Why should we not 
do as others do and form a group of our own ? 

“Tt wasin this way that the Cent Kilos Society was 
born. Ltrust that a few celebrated men will join it 
and inerease its eclat 

* Do you think, for example, that overtures made to 
Mr. Francisque Sarcey would have any ehanee of sue 
cess?) The eminent writer appears to me to possess the 
qualifications requisite for being enrolled as one of our 
mem bers,” 


closed his mis- 
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(Continued from Supriement, No. 1115, page 17823.) 
ELECTRO-GERMINATION,* 
By Asa S. KINNEY. 

IN the first series of experiments the seeds of white 
mustard (Brassica alba, Boiss.), red clover (Trifolium 
pratense, L.), rape (Brassica napus, L.), and barley 
(Hordeum vulgare, L.), were treated with an inter 
rupted induced current froma Da Bois Reymond in- 
duction coil for a period of two minutes, the coil being 
connected with a four Leelanche cell battery. This 
| Wars to determine the effeet of different strengths of 
eurrent upon germination and growth of  radicles 
(roots). Two hundred seeds of each variety were taken. 
| ‘These were soaked in water for a period of twenty-four 
hours, after which each lot of 200 seeds was divided 
nto eight lots of twenty-five seeds each. Seven of these 
lots were treated with different strengths of current in 
the apparatus shown in Fig. 2, as previously de- 
scribed. 
| ‘These variations in eurrent ranged from about 12 
volts to a very small fraction of a volt, and were 
obtained by moving the secondary coil of the induction 
machine upon the graduated base. In the results the 
strength of current is represented by the distance in cen- 
timeters that the secondary coil was removed from the 
primary, the strongest current being at 1 centimeter, 
the weakest being at 17. In each ease 2 


2 seeds were 


1 answered that Mr. Sareey did not seem to me to| left untreated and served as normal plants for com- 


FRITILLARIA 


be exactly the man for this society, since he was a rene- 
gade and a false brother. In facet, far from being 
proud of his opulent person, **our unele” blushed at | 
his advantages, and not only did not wish to grow cor 

pulent, but (oh. horrors!) has become a vegetarian in | 
order to reduce his flesh, 

This declaration has 
the estimation of the Cent Kilos. 
give me! 

But the hall is emptying, the floor is trembling under 
the weight of heavy steps, farewell is being said at the 
door, and the big men are leaving in taking up the en 
tire width of the sidewalk. Their rounded backs and 
their thick necks gradually disappear, and, as they 
move off, they appear to be gettmg thin.—J. Chaneel, | 
in 


done for Mr. Sareey forever in 


I trust he will for 


FPRITILLARIA PLURIFLORA., 


WE are indebted to Mr. Gumbleton for the privilege 
of illustrating this The illustration tells its 
own tale; but, for the convenience of the reader, we 
append the description from Watson's Flora of Cali 
fornia, vol. ii: | 

Pluriflora, Torrey. —Bulb of large, thick seales, a 
half inch to an ineh long; stem stout, a foot high or 
more, four to twelve flowered; leaves eight to fifteen, 


Species, 


nearly covering the stem, somewhat verticillate, nar 
rowly lanceolate, three or four inches long: flowers 


nodding on long pedicels, uniformly reddish-purple ; 

segments somewhat spreading, nine to twelve lines long, 

oblanceolate ; nectaries obscure ; stamens unequal, six | 
or seven lines long, shorter than the style ; anthers two 
lines long.—Gardeners’ Chronicle. 


PLURIFLORA. 


parison. After treatment, these seeds were sown in 
germinating pans, as shown in Fig. 5, which, after hav- 
ing been prepared for germination, were placed where 
the temperature was kept from 18° C. (644° F.) to 20 
©. (68° F.) In the first series of experiments were used 
32 lots of 25 seeds each, or in all, 800 seeds. Of these, 
28 lots received treatment, while four were kept as nor- 
mal to cheek the work. In the following tables will be 
seen an average of all the seeds treated, the first one 
giving the average length of radieles (roots) and the 
gain per cent. by treatment, while the second gives the 
average number of seeds germinating in 24, 48 and 72 
hours respectively : 


Distance in centimeters of secondary coil from 


primary. 
1 3 5 7 11 | 15 
Average length of} 1 
roots... 2°24 279) 282) 206) 310) 
(iain per cent. by 
treatment.... ... 0 31°35 | 


| | 3839 
| | 


It will be seen that there was quite a variation in the 
length of the radicles with the various strengths of eur- 
rent. As the secondary coil was removed from the 
primary, consequently weakening the current, there 
was agradual increase in the length of radicles until an 
optimum effeet was reached. rom this point there 
was a gradual decrease, and had there been used a 

* Abstract of Bulletin No. 43 of the Hatch Experiment Station of the 
Massachusetts Agricultural College, Amberst, Maas. 


sufficiently weak current, there would have been found, 
without doubt, a point at which no effect could be 
seen. 

In order to determine whether germination was has- 
tened by treatment, an average was made of the total 
number of seeds germinated in 24, 48 and 72 hours re- 
spectively. The following table shows the result ob- 
tained by such an average : 


Gair per cent. 


Treated. | Untreated, by treatment. 
Average number, 24 hours 98 700 MT 
sveds germinated - 48 hours 1525 19°86 
in each lot in 72 hours 1985 Ivo 179 


From these results it will be noticed that, by apply- 
ing electricity, germination was considerably hastened 
and that those lots of seeds which received treatment 
gave a higher percentage of germination at close of 
experiment. This latter condition may be due to the 
fact that the treated seeds germinated more quickly than 
the normal, and there still remained in the normal 
seeds that which would have germinated had the exper- 
iment been conducted for a longer period of time; later 
experiments seemed to prove, however, that this was 
not the case, but that the electric current awakened 
life in some seeds that would have otherwise remained 
dormant. 

A second series of experiments were carried out 
which were very similar in many respects to those al- 
ready described, with the exception that, in this case, 
the young plants were allowed to grow for 96 hours, 
when the length was taken of both radicles (roots) and 
stems, 

It will be noticed that, although the same four Le- 
elanche cell battery was used as in the foregoing expe- 
riments, the optimum strength of current is at 5 cen- 
timeters instead of at 7, asin the first series. This is 
due to the battery having become weakened by too 
constant use, a fact which was readily noticed by the 
force of the vibrations of the Wagner hammer. It will 
also be noticed that the gain percent. in radieles by 
use of electricity is not so high as in the first series. 
This seems to show quite conclusively that the benefi- 
cial effect of electrical stimulation, where applied but 
onee, is very marked at first, but as the plant becomes 
matured this effect is partially, if not wholly, lost. 

The following table gives an average of the lengths 
of all the roots and stems and the gain per cent. by 
treatment. 

| 


Distance of secondary coil from primary, 
in centimeters. 


| 

Normal. 1 3 5 7 ll tts) 17 
Average length of, | 
roots in centime- 
ters “0S 444) 458) 453) 445) 419) 418 
Gain per cent. by 
treatment.... ....| S82 1225) 1548 11038) VOT) 269) Le 
Average length of} 
stems in centime-| | 
311 | S23) 346) B47) 340) BW) FM 
Gain per cent. by 
treatment ........ | 354) 1125 | 546) 0-97 


A comparison of the growths of the stems and roots 
show that they both respond about alike to eleetri- 
eal stimulation. Although the gain per cent. is not so 
high in every case with stems as with roots, they fol- 
low in about the same proportion, and the optimum cur- 
rent is the same for both. 

An average of the number of seeds germinated in the 
various lots in this series of experiments gives the fe! 
lowing : 


Gain per cent. 


Untreated, by treatment. 


Treated. 


Average number | | 24 hours ~ 
A | 48 bours 1533 11°47 
seed germinated;| 2-38 

in each lot in | “00 
96 hours 18°43 18°00 2°38 


These results do not show so high a gain by use of 
eleetricity as in the first series, but prove that at the 
end of 72 hours all the seeds that retained vitality 
would germinate. 

In the third series of experiments which were con- 
ducted, the seeds of white mustard, rape and red clover 
were treated with three different kinds of current. In 
each case the Leclanche battery was used, and when 
an interrupted induced current was employed, the see- 
ondary coil was placed at the point that showed the 
optimum effect in the foregoing experiments. An aver- 
age of the results obtained in thirty-two experiments 
gives the following: 


| 
gu ge eu 
ze 
Kind of current. 
xs 
RE 
3 
| 
0 400 0 2°96 0 
Interrupted induced. 4167 1675 sR S78 
Interrupted induced 
10 interruptions 4m | 1300 313 574 
26°66 417 425 2 101 


It will be noticed from these results that the inter- 
rupted induced current where ten interruptions were 
used gave the highest percentage of germination, but 


the experiments have not been repeated enough times 
to definitely ascertain whether this will always follow. 
It will also be noticed that the interrupted induced 
current where the Wagner hammer was used gave a 
much longer growth of radicles and hypocotyls, and, 
in facet, this form of current has given the best results 
in all the experiments which were carried out. 

Where the direct current was used, the gain was not 
so high as with the other forms. These experiments 


and others which have been made since seem to prove 


‘ | | 

Wale 
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that the optimum of strength of direct current is of some- 
what lower voltage than with the induced current, and 
that the eause of the low gain per cent. in the tables 
is due to the fact that the optimumstrength of direct 
current was not used, 

Effects of hourly treatment on horse bean (Vicia 
faba, L.) and white lupine (Lupinus albus, L.): 

Having satisfactorily determined that by stimulat- 
ing the seeds before they were planted, an increase in 
the length of radicles could be obtained, the next 
question which presented itself was whether the 
growth of young plants could not be hastened by 
subjecting them, at intervals, to the influence of the 
electric current. 

For this work the apparatus shown in Fig. 3 was 
selected, as it gave a good chance for examination of 
the radicles from time to time and in it the plants 
could easily be subjected to the electric current. One 
hundred seeds of the horse bean (Vicia faba) were 
sown in moist sawdust and allowed to remain there un- 
til the radicles had been pushed forth to a distance of 
about two centimeters, when they were removed. From 
the hundred seeds twenty-four were selected which 
seemed to nearest resemble each other. Upon the 
radicle of each of these was placed a dot of indelible 
ink one centimeter from the tip. 

The glass funnels were filled with moist sand within 
about an inch of the top, as stated in the description 
of Fig. 3. Twelve small holes were made in the sand 
along the inner surface of each funnel and in each of 
these holes a bean radicle was placed, the bean itself 
resting upon the surface of the sand. This having been 
done the funnel was filled with sand, covering the 
beans to a depth of about one-half inch. The copper 
disks were placed upon the sand and the plants 
treated. Fig. 3 shows an apparatus set up in this way, 
the seeds in which receiyed hourly stimulation lasting 
about thirty seconds fur a period of forty-eight hours. 

The disks of one funnel were attached to the poles of 
the induction machine, the secondary coil being re- 
moved five centimeters, and a current was passed 
through hourly from a four Leelanehe cell battery 
during the experiment. Measurements were taken of 
the radicles twice daily, the dot of ink being a constant 
»0int from which the increase could be determined. 

n the following table is given the average increase of 
the twelve radicles in each funnel, the measurements 
being taken twice daily for two days. A column of 
percentages is also given, showing the gain by use of 
electrical stimulation. 

Effeet of hourly stimulation upon the growth of 
radicles of 

HORSE BEAN (VICIA FABA). 


Treated, Untreated. 

Gain cent. by 
Time. Average increase in’ Average increase in Of the electric 
length of radicles in length of radicles ir current. 

centimeters, centimeters. 
12 hours 157 
24 hours 158 1-09 49°95 
36 hours 253 178 4213 
48 hours 265 10 39.47 


Having repeated the above experiment several times 
and obtained in each case practically the same results, 
it has been thought sufficient to publish but one table, 
which is a fair representation of the results of the 
experiments carried out in this line. 

= this table it will be noticed that in the first twelve 
hours the gain by treatment is not so great as at subse- 
quent periods, a fact which has been seen in all our 
other experiments in this line, but the cause of which 
has not been fully ascertained. 


THE BEAR OF NORTHERN INDIA. 


THE bear shown in our illustration, called Ursus labi- 
atus, from its long lips, is, as the picture so plainly indi- 
cates, a timid and inoffensive creature ordinarily, 
though it will fight fiercely when wounded or in de- 
fense of its young. It is called the sloth bear from hav- 
ing the same character of jaws, wanting fore teeth and 
canines, from the early loss of the incisor teeth and the 
filling up of the sockets. It inhabits the high and 
mountainous regions of India, burrows in the earth, 
feeds on ants, rice and honey and lives in pairs together 
with its young, which, when alarmed, mount the back 
of the parent for safety. For our illustration we are in- 
debted to the Zoologische Garten, Leipzig. 


ECONOMIC ORNITHOLOGY—BIRDS IN 
THEIR RELATION TO MAN.* 


THE subject is divisible into the following heads : 
Benefits man derives from birds ; injuries birds inflict 
upon man ; and man’s influence upon bird life. 


BENEFITS MAN DERIVES FROM BIRDs. 


Man derives from birds, food, clothing and ornament 
anl the advantage of the destruction they occasion to 
insects and mammals hurtful to crops. 

Chickens, ducks and geese have contributed to man’s 
food supply since the earliest historic times. Chickens 
are supposed to have descended from the red jungle 
fowl of India. In the case of the domestic duck, the 
wild mallard is the parent bird. The mallard breeds 
throughout the northern parts of both eastern and 
western hemispheres and is still one of our prominent 
game birds. The guinea fowl was originally a native 
of Africa. The Abyssinian guinea fowl approaches the 
domestic bird as nearly as any. The pigeon is sup- 
posed to be descended from the blue rock pigeon of 
Europe. Geese are derived from the wild goose found 
now on the northern coasts of Europe; while the tur- 
key has been domesticated much more recently than 
any of the others ; although now its value asa food 
bird is as great as any of these mentioned. Theturkey 
is a native of America. i 

It is not fully settled whence the original stock of 
turkeys came. There are several recognized varieties 
in different parts of America—one in Florida, one in 
Mexico, one in Texas and the other in the northeastern 


* Condensed for the ScrENTIFIC AMERICAN from a lecture at the Aca- 
demy of Natura! Sciences, Philadelphia, by Prof. Witmer Stone, Curator 
of the Ornithological Section, 


United States. The domestic turkey resembles more 
closely the turkey of Mexico than any of the others ; 
and it seems probable that some of the early expedi- 
tions to Mexico at the time of the conquest brought 
the first specimens of turkeys to the Indians. Domes- 
tie turkeys bave become almost world wide in their 
distribution. 


BIRDS THE FARMERS’ FRIENDs. 


When nature is undisturbed there has been kept up 
a balance between plants and insect life mainly by birds 
which constitute Nature's great cheek upon the exces- 
sive increase of insects. By the progress of agriculture 
man brings together in one area great quantities of cer- 
tain plants which he uses for food, and in this way fur- 
nishes abundant food for certain insects which often 
seriously affect the profits of these crops; so that we 
largely lose the balance which Nature would maintain, 
and some means should be taken to increase the num- 
ber of birds; whereas, on the contrary, the tendency of 
man has been to destroy the birds, and in that way we 
can account for the immense damage done every now 
and then by great myriads of noxious insects. 

The actual benefit birds render to man in destroying 


As to the amount of vegetable matter insects con- 
sume, it is calculated that an ordinary caterpillar will 
increase in thirty days from the time it hatches from 
the egg, about 10,000 times its own size. If the increase 
of the human body during natural lifetime were in 
the same ratio as the caterpillar’s, man would, at the 
age of maturity, weigh forty tons. This gives an idea 
of the enormous rate of growth of caterpillars, and, 
proportionately, the enormous amount of food which 
they consume. 

It has been estimated that about 10,000 caterpillars 
could very easily destroy every blade of grass in an 
acre of cultivated ground; and by one who has seen 
the ravages ot potato bugs or army worms and grass- 
hoppers in the West, the way iv which these noxious in- 
sects can totally destroy the vegetable matter over im- 
mense areas can be readily appreciated. 

It has been calculated there are about 700 to 1,000 in- 
dividual birds to be found in every square mile of rural 
country district. Suppose each bird consumes about 
fifty insects during the day (a very moderate estimate, 
because parent birds visiting their young do so a hun- 
dred times a day and each time bring an inseet or some 
article of food, according to the nature of the bird); at 


THE ASIATIC OR SLOTH BEAR. 


insects of all sorts cannot be estimated. It is roughly 
estimated that there are about ten times as many spe- 
cies of insects in the world as there are species of all 
other kinds of animal combined—mammals, birds, rep- 
tiles, shell fish and all the various marine forms of life 
put together; and some writers estimate that the num- 
ber is twice as great, or twenty times as many as all 
the other forms of animals. 

Of the aphides (plant lice), one, during our ordinary 
summer, will become the progenitor of thirteen genera- 
tions from the opening of spring until the winter kills 
them off again; and as arule, there are 100 young ina 
brood. By calculation of the enormous increase, an 
estimate has been made of the actual number of these 
insects that do come to maturity and are liable te be 
injurious to vegetation. 

A prominent entomologist some time ago was investi- 
gating a small cherry tree which was very deeply in- 
fested with these aphides. He counted the number on 
a series of leaves on a branch and then estimated the 
number of leaves on each small branch ; the number 
of small branches on the large branches; until he formed 
an idea of the number of insects on the whole tree; and 
on that average sized cherry tree there were about 
12,000,000 of these lice. 


this rate of figuring, 750 birds to a square mile, with 
fifty insects per bird per day, in the State of Pennsyl- 
vania in a day there will be consumed 1,760,000,000 in- 
sects, or, in the course of six months, 316,800,000,000 in- 
sects. Though probably a very moderate estimate, 


| this will afford some idea of the immense benefit man 


derives from the birds agriculturally. 

Many birds considered injurious to man will, on care- 
ful examination, tell a different story. The common 
crow blackbird—known also as the purple grackle— 
common in Pennsylvania, arrives from its wintering 
grounds in numbers about February 1, gradually in- 
creasing in numbers, occurring all through the Middle 
New England and Southern States. This bird has a 
bad name among the farmers, because it pulls up the 
seed corn and later on feeds on the mature corn and to 
a certain extent on fruits: therefore, the farmers every- 
where are down on the blackbirds. Some years ago, 
however, a government bureau in Washington was di- 
rected to investigate the food habits of birds ; and an 
immense number of stomachs were secured and then 
bottled in alcohol and studied under the microscope, 
and the proportion of animal and vegetable material, 
also the exact species of plants and insects that were 
contained, in a great many cases has been ascertained, 
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It was found in the case of the blackbird that fully game wardens appointed by the legislature, ana the | SELECTED FORMUL. 

onve-half of its food consisted of inseets. In the case present chief of the game commission is an excellent o 

of the voung blackbirds, they, for several weeks, are officer; so that they watch very closely the destruction Cement for Bicycle Tires. — 

fed entirely on insects The gizzard of the young of all sorts of small inseetivorous birds out of season ; 16 OZ. av. 

blackbird does not develop the heavy thick coating of and they arrest and prosecute fifty to sixty persons CONN DOUG, o6ns0K0005%- since CT 

the adult blackbird for quite a time; and it would be every month in the State of New Jersey. Caoutchoue....... NaS + 
to divest corn and wheat until it be One of the methods recently started for bird pretee- Carbon disulphide . SES eae Bh fl. oz. 


for if 
comes alinost an 
young blackbird is 


possible 
adult bird. The first food of the 
almost invariably spiders; then 
larger, soft insects ; finally, the several kinds of beetles 

Hawks and owls have been badly misjudged. Farm 
rit, sure that they doa great deal 
vtion by the Department of Agri 
‘ies of hawks 
really 


ers shoot them on sig 
of misehief, livesti 
culture shows that out of seventy three spec 
nited States, there are ouly five 


and owls in the | 
injurious to agriculture In all the others the propor 
tion of food is very much in 
excess of the percentage of poultry In the case of 
2212 stomachs 


noxious insects in their 


lot of our common hawks there were 

examined during 1895; and these contained in their 
food supply 56 per cent. of field mice (very injurious to 
all sorts of erops), 27 per cent. of noxious insects and 


consisted of poultry 

the common red-tailed hawk) is a 
great friend, instead of an enemy, to the farmers, rarely 
earrving off any chickens and feeding almost exelusively 
on field mice and grasshoppers. [nan examination of 
562 stomachs of red-tailed hawks, 278 of them coutained 
others, stuall manuals; 47 noxious insects ; 


ts per cent 
The chicken hawk 


mice; 

and 54 poultry. Then again, the actual contents of 
these 562 stomachs were the remains of 40 small birds, 
13 chickens, 52 mice and several thousand insects, This 


probably 
Which con 
chicken 


ehicken taken 50) mice 
2 OOO Insects, 


shows for every 
as tnany as 1.000 or 
siderably more than offsets the loss of a single 
to the farmer 

Notwithstanding the above favorable showing, laws 
have been continually passed in Pennsylvania olfering 
bounties for the slaughter of hawks and owls; lence, 
numbers of these birds have been killed and the State 
has paid out thousamds of dollars to the gunners not 
only of Pennsvivania but adjoining States, whence the 
gunners bring in the scalps and claim and secure the 
bounties offered in’ Pennsylvania; furthermore, the 
heads and sealps of other small birds which are not 
hawks and owls at all—such as whippoorwills, night 
hawks and other sueh birds—are brought in to our 
eounty authorities, Who area good deal more politicians 
than ornithologists, Heads of old staffed parrots, that 
were somewhat painted up and stained and appeared 
bloody, are said to have fetched bounties just the same 
as the heads of hawks and owls. 

These lows are still in force in some States, and in 
very few States is there any law protecting hawks and 
owls, The United States Department of Agriculture 
has circulated thousands and thousands of these reports 
yet they seem to have almost no effeet upon the farmers 
atlarge. ‘The legislature of Pennsylvania passed a law 
some years ago protecting hawks and owls, It was in 
operation for one session, In the next session a bill 
was introduced legalizing the killing of hawks and 
owls—showing the impossibility, almost, of Keeping 
laws of this kind in foree in the face of the popular 
prejudice against these birds. 


BIRDS THE FARMERS’ ENEMIES. 


Some birds indisputably destroy considerable quanti 
ties of ripened grain, fruits and berries, such as the red 
winged blackbird. Crows undoubtedly destroy a great 
deal of gvrain; but in the ease of the blackbird he 
quite as much good as harm. The Baltimore oriole 
considerable quantities of grapes in certain 
sections of country, but he is very largely an insectivo 
rous bird at other times, when he subsists almost exclu 
sively on insects, 

While the red headed woodpecker feeds in summer 
almost entirely on inseets, during certain seasons he 
does considerable damage to raspberry and blackberry 
crops. 

The reed bird passes to the south just about the time 
the rice crops are ripe and consumes vast quantities of 
rice. 

The robin and the cedar bird are, during part of the 
year, very injurious to cherry crops; but as a rule 
there are very few of these birds but that amply make 
up for the damages to the crops by the insects they de 
stroy at other times of year. 

The great horned owl and Cooper's hawk do destroy 
considerable quantities of poultry. 

The kingfisher and blue heron are injurious to fish 
vonds on Whose banks they take up their abode and 

ill great numbers of small tish put there for hatching 
puryx ISCS, 


dloes 


MAN'S INFLUENCE ON BIRD LIFE 


has always been to the destruction of birds. Man kills 
all species which do him real or imaginary harm. He 
kills all from which he can derive direct benetit as food 
or ornamentation; and causes great diminution in a 
number of birds by the general advance of civilization 

In the case of the Allegheny Mountains we find in 
almost every remnant of hemlock forest numbers of 
northern birds such as abound inthe Catskills and 
Adirondacks When the hemlock 
forests of Pennsylvania extended further south, these 
northern birds were undoubtedly vastly more numer 
ous At the present day, considering the great dostrue 
tion of forests going ou in Pennsylvania, the northern 
birds are being rapidly exterminated; and it will be 
rnumber of these species will be 
birds in Penusylvania. 


ind some Vears ago 


only afew years before 
absolutely as breeding 
PROTECT OUR FEATIERED GUESTS 

It will be universally 
birds in general 
care to prevent the exter 


admitted that the protection of 
Man has always shown a 
mination of nesting birds 


is dlesirable 


Whieh he uses for food p — no farmer would be- 
lieve in killing off all his chickens and ducks for the 
Ile always leaves a certain number 
of breeding birds to provide for another vear 

In the protection of the herons and birds used for 


purposes The Liws seem to have very little 
they are not en 
Peonsvivania for 
preserva 


millinery 
effect at present, 
foreed, there being no provision in 
game wardens. The law is very strict for the 
tion of insectivorous birds, but scarcely any one is pro 


probably because 


secuted or arrested for violating the law Persous 
shoot them with imounity 
In New Jersey they have a large force of salaried 


j reaction assists in the plating process, 


tion through general edueation on birds was the found- 
ing of * Audubon Societies.” There have been Audu- 
bom Societies founded for the past ten years. At first, 
they were societies which organized exclusively against 
the sale of feathers for millinery purposes. These 


societies Were almost too large and far reaching—they | 
tried to include members from all parts of the Union 


and beeame too unwieldy; but more recently the socie 
ties have been formed in each State independently, 
Whieh not only try to diseoura the sale of feathers 
and plumes for millinery 
good game laws, and try 


to do what they ean for the 


general education of the public in matters ornithologi- | 


eal; and it is to be hoped these societies will eventually 
contribute a little to the general love of birds which 
will do away with the immense slaughter which has 
taken place in the past. 


PLATING OF ALUMINUM. 


Upto the present time the plating of aluminum has | 
not been perfectly partly because of the 
nature of the baths emploved, which attack the metal, 
but more especially because of a thin pellicle of the 
wetal which prevents a pertect contact with the main 
says the Western Electrician, Copper, deposited 


GALVANIC 


body, 


on aluminusn by electricity in a copper sulphate bath, | 


often seales off on the least tlexion of the piece, or 
under the pressure of the burnisher. This covering 
of aluminuin with copper possesses a peculiar interest, 
inasmuch as on this latter metal the deposition of 
silver, gold or nickel is easy of accomplishment. The 
lighter metal is especially valuable fora wide variety 
of uses in the manufacture of articles of luxury or 
and will be gladly accepted if presented 
under a more agreeable aspect, and free from the 
oXidation which is the result of exposure to the air. 
This problem may be solved by strict adherence to the 
following plan, according to La Métallurgie : 

Having cleaned the aluminum in ordinary hydro 
echlorie acid, or better, in a warin, slightly concentrated 
solution of this acid, and afterward plunging it in a 
copper sulphate bath, a considerable amount of gas is 
disengaged and the aluminum is 
covered by a coating of spongy copper which is not 
thoroughly adherent 

The same fact is not noticed if the metal is plunged 
into the copper solution without the previous aeid 
treatment, It is not the same if the object is treated 
in the following manner, 

The article to be coppered should be of pure alum- 
inum and thoroughly cleaned in a hot solution of alka- 
line carbonate—soda or potash—and rendered porous 
and striated. This condition of porosity is essential 
toa perfect adherence of the copper. 

The article is next washed thoroughly, carefully 
cleaned and brushed; then placed for a few moments 
in a hot one-tenth to one-twentieth solution of hydro 
ehlorie acid. This acid will attack the metal, covering 
it with a chloride of aluminum which prevents oxida- 
tion. It is then immersed a very short time in a 
water bath. The exeess of acid having been thus 
removed, itis now immersed in a slightly acidulated and 
concentrated solution of copper sulphate, 
an abundant escape of gas, 
adherent deposit of copper will be accomplished. 
Chis first deposit may in many cases be abundant, but 
it may be intensified by the eleetric current. The two 
operations may be performed at the 
connecting the electrical source when the article is 
first immersed. Nevertheless it is preferable to treat 
it by the two operations. Aluminum is not sensibly 
attacked when cold, by pure or dilute sulphurie acid, 
even in the presence of another metal, and does not 
precipitate the copper from sulphate like cast iron, zine | 
and some other metals. 

The phenomena are entirely different when the sur- 
face of the aluminum retains traces of free chlorine or 
chlorine in combination with the metal. The chlorine 
possibly acts as an intermediate vehicle, which by 
The chemical 
changes may be said to be that the chloride of alum 
imum is decomposed by the sulphuric acid, forming a 
sulphate of aluminum, Which is in turn dissolved, the 
chlorine is freed, and the copper is deposited upon the 
now thoroughly pure metallic carton solidly and 
simoothiy. This bath should not be too far prolonged, 
as the evolution of 
immersion will tend to raise scales of copper, and dam 
age the work. The first layer, obtained in a few 
seconds by simply dipping, should be carefully washed 
in ranning water before placing the object in the 
electrolytic bath. 

Copper aluminum (six per cent. copper), utilized 
where greater strength is required, may also be as 
readily coppered as the pure metal. This should be 
cleaned in hot dilute nitric acid, whieh gives it a beauti 
ful and remarkably white surface. It will now aceept 
a copper covering by simple immersion in the copper 


convenience 


sulphate, after dipping in the hydrochloric bath, but | 


this metal also will act satistactorily in the electrolytic 
bath, 

Curious phenomena are mentioned by Van der 
Weyde, who noticed that ina bath with an anode of 
copper and a eathode of aluminum tte resistance is 
the same as though both poles were of copper, the 
intensity of the current depending on the number of 
elements and the resistance of the bath; while, on re- 
versing 
offers such 
current flow. 


resistance as to almost entirely stop the 


In the casting of bells of large size for chimes or given | 


tones the skill and seeret of success lie in getting the 
thickness of the ring which is at the mouth of the bell 
just right. It will be noticed that just a little back 
from the edge of the bell, on the flange, the metal is 
thicker than in any other portion. The maker, in 
order to get the desired tone, makes a drawing of the 


| bell, and in a cross section of this thieker ring describes 


a circle, the diameter of which determines the tone. 


purposes but also to enforce | 


instantaneously } 


while, with | 
a beautiful and firmly | 


same time, by | 


gas consequent on too long an | 


the current, the oxygen liberated from a pellicle | 


Mix and dissolve. 
(2) Shellac 
Red lead ...... . 90 grains. 
Sulphur 
Melt the shellae and gutta percha and add, with 
constant stirring, the red lead and sulphur, melted. 
Use while hot. 


2 0z. av. 
» 
2 


Carbon disulphide, a sufficient -— to dissolve 
the other ingredients, 


Carbon disulphide ... 
Macerate 24 hours, and then add a pied of— 
| Retouching Medium for Small Surfaces.— 
Grum dammmar 6 parts. 
Vil of turpentine. 


Erasive Soap.—Try one of the following from the Era 
Formulary 


Salts of tartar........... 1 dr. 

Oil of sassafre 
} 8 Oz 


Cut the soap in shavings and dissolve in the water 
by the heat of a water bath, add the borax and salts of 
tartar and boil till reduced to one pound ; then, while 
cooling, add the oil of sassafras, and make into cakes 
of about two ounces. 


(2) Fuller's earth..... 15 parts. 
| French chalk ....... 
Yellow soap. ......... 10 


Mix thoroughly and make into a paste with spirits of 
turpentine. Color desired. Form into cakes. A 
little of this dete a is scraped off with a Kuife and 
made into a paste with water and applied to the eloth- 
ing.—Pharmaceutical Era. 

Brown Hair Dyes. — 
| (1) Dissolve & parts pyrogallic acid in 16 parts of 
aleohol and mix with a solution of L part of sulphide of 
sodium in 48 parts of water. 


(2) Lead acetate... . 2dr 

| Glyeerine ..... 


| Dissolve the lead acetate end sodium hyposulphite 
in separate portions of the rose water, filter separately, 
mix the solutions, and add the glycerine. 
(3) Chestnut Brown Hair Dye: 


Pyrogallic acid 
Chloride of copper...... 


Make a solution.—From ‘Era Formulary in the Phar- 
maceutical Era. 


Flashlight Powder.— 
(1) Magnesium powder .............. 6.ounees, 
Potassium chlorate .... ........ 13 “ 
Antimony sulphide... .... 


Mix them. Use from 75 to 150 grains of the mixture 
at a time. 

(2) Purehase 1 ounce magnesium powder and 1 
ounce of negative gun cotton from dealers in photo- 
graphie material; place on a dustpan enough cotton 
when pulled out to measure 316 inches in diameter. 
Sprinkle it over with 20 grains of magnesium, powder, 
to forma thin, even film. Lay over the magnesium 
thus arranged a very thin layer of gun cotton. Gon- 
nect to the bunch of cotton a smnall fuse of twisted 
cotton about 6 inches long, so that it will extend to the 
side of the dustpan. Then set the pan on a step 
ladder near the object, and, when ready, light the gun 
cotton fuse with a match, when instantly a_ brilliant 
flash will ensue. 


| (8) Chlorate potassium .. ............ 5 parts, 


The reader should be warned that potassium chlo- 
rate is very explosive, and there have been many fatal 
aceidents to experimenters on flash light powders. It 
is, perhaps, as well for the amateur not to experiment 
in this direction, as flash light powders of the best 
quality can now be purchased at moderate rates.— 
Pharmaceutical Era. 

Tonic Celery Compound,— 


German ch: umomile. . 
Gentian root, 

Wahoo bark, 

Angelica root, of each........ 
Catnip herb, 

Buchu leaves, 

Dandelion root, 


2 drachms. 


Wild ginger, 

Mandrake, of 1 
Simple elixir to make pint. 


Reduce the drugs to required fineness, percolate 
with diluted aleohol until 6 ounces of percolate have 
been obtained ; add 2 ounces simple elixir: let’ stand 
24 hours; filter, add glycerin and enough elixir to 
make 1 pint. A pleasant medicinal tonic, when given 
in doses of one-half tablespoonful before each meal.— 

American Druggist. 
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ENGINEERING NOTES. 
Japan, within five months of taking possession of 
Formosa, has built two lines of Decauville railroads ; 
one 35 miles long and one 50 miles long. 


A copper pan, said to be the largest ever made from 
one piece of metal, has been turned out at Swansea, 
England. It is 12 feet 4 inches in diameter, 3 feet 3 
inches deep, and weighs two tons. 


Hammers are represented on the monuments of 
Egypt, twenty centuries before our era. They greatly 
resembled the hammers now in use, save that there 
were no claws on the back for the extraction of nails. 
The first hammer was undoubtedly a stone held in the 
hand. Claw hammers were invented some time dur- 
ing the middle ages. Ulaminated manuscripts of the 
eleventh century represent carpenters with claw ham 
mers. Hammers are of all sizes, from th? dainty in- 
struments used by the jeweler, which weigh less than 
half an ounce, to the gigantie fifty ton hammer of 
ship building establishments, some of which weigh as 
much as fifty tons and have a falling foree of from 
ninety to one hundred. Every trade has its own ham- 
mer and its own way of using it. 


A detailed account has been given to the publie by 
Prof. C. H. Benjamin, of the Case School of Applied 
Science, at Cleveland, O., of his recent experiments in 
determining the loss of power through friction in the 
transmission by belts and shafting. These observa- 
tions were made in sixteen factories, each engaged in 
a different kind of work. He records the most start- 
ling loss to have been found in a bridge material fae- 
tory, where the shops were spread over a lot of ground; 
80 per cent. of the engine’s power was lost in the shaft- 
ing there. Ina planing mill the loss was 73 per cent., 
and in a sewing machine factory it was nearly 70 per 
eent.; it was 77 per cent. in a stamping mill and 65 per 
cent. in a boiler and machine works. The average 
loss for heavy machine shops was a little in excess of 
62 per cent.; the average for light machine work was 
about 55 per cent. 

The British turreted whaleback steamer Oak 
Branch, which excited so much interest while in New 
York harbor a few months ago because of her peculiar 


eonstruction, had a remarkable experience recently on 
a voyage from Shanghai to Sydney, in water ballast. 
The story comes from the commander of the Mariposa, | 
who saw the Oak Branch in Sydney harbor just before 
he sailed. It that the big steamer lost her | 
propeller and shaft in midocean, and lay helpless in | 
not the best of weather. There was an additional 
propeller and shaft aboard and her engineer set about | 
to ake repairs. The ballast aft was pumped out and | 
forward tanks filled. Then the extra shaft and pro- 
peller was swung over and fitted into place. The job 
required eight days, during which the weather was 
bad and the sharks worse, ‘The steamer proceeded on 
her voyage, arriving safely at Sydney. 

A short time ago reports were current in the railway 
vapers that the Mexican International Railroad had 
a $200,000 through the burning of its repair shops at 
Piedras Negras, but the impression that the fine equip- 
ment of machine tools were completely ruined was 
found to be erroneous. The fire had got well started 
before the fire department was ready to begin opera- 
tions. The superintendent, Mr. Jennings, saw that it 
Was impossible to save the building, so he gave orders 
that no water should be thrown on the fire, and set 
all of the men available to work shoveling sand and 
earth upon the glowing embers, care being taken to 
smother the fine machine tools. The non conducting 
material thus employed made the tools cool slowly and 
very few of them were found to be warped when they 
were cleaned off. A temporary shop was shortly 
erected and nearly all the tools worked as satisfactorily 
as before the fire. Had water been a plied to the fire, 
most of the tools would have been ruined. 


The gelatine substitute for glass called tectorium has 
been found very satisfactory in practice in Germany, 
for the following reasons: (1) It can be bent without 
being broken ; (2) it is both tough and flexible ; (3) is 
not softened by the rays of the sun ; (4) is non-soluble ; 
(5) is not affected by severe cold ; (6) is a bad conductor 
of heat ; (7) is well adapted for roofs, on account of its 
extreme lightness ; (8) when exposed to the sun it loses 
its original yellowish color in time and becomes harder 
and more durable; (9) can be made, by a very cheap 
process, to imitate stained glass in such manner that it 
eannot be distinguished from the genuine article; (10) 
“an be cut by shears, nailed to wood, and transported 
without danger ; (11) ean be easily repaired in ease it is 
eut ; (12) does not break ; and (15) is well adapted for 
factory windows and skylights for hothouses, market 
halls, verandas, transportable buildings, and for roof- 
ing. ‘Che consuls state that it is sold in small quanti- 
ties ina few places, but that it is not known to the 
general public and as a commercial product is still an 
experiment. 


A three hinged beton arch bridge has been built 
over the Danube, at Inzigkofen, in the principality of 
Hohenzollern, says Engineering News. It was con- 
structed in 1896 to replace a wooden bridge carried 
away by a flood in 1893. This new bridge has a span 
of 141 ft., and a rise of 1436 ft. above the bottom 
hinges. The beton foundation starts from the rock on 
one side and from a 20 ft. bed of hard gravel on the 
other side. The width of the bridge, between para- 
pets, is only 12°46 ft., allowing for a single driveway 
and two 2 ft. footways. Cast iron hinges were used at 
the spring and at the center of the arch, to provide 
against the danger from rupture when the centers 
were struck and against movement due to variations 
of temperature. The centers were supported on sand 
boxes resting upon clumps of piles, and the beton was 
from 2328 to 4°26 ft. thick, perpendicular to the line 
of pressure, deposited in thin layers and divided into 
voussoirs with a width about equal to the thickness 
of the areh. Upon striking the centers the arch sank 
only 0°3 in. at the crown, and the bridge was finally 
tested by passing over it a road roller weighing 7,700 
lb. The whole bridge was built in four months, of 
which 244 months were consumed in depositing the 
beton, and the total cost of the structure was $6,650, 
with a total volume of 824 cu. yds. of beton and 
masonry. This bridge is fully and illus- 


trated in Le Genie Civil for April 3, 1897, 


ELECTRICAL NOTES. 


The recent discussion on the amount of »ower con- 
sumed in electrically heating a street car, “hich has 
taken place in the Street Railway Journal, of New York, 
has led the manager of the Schuylkill Valley Traction 
Company, of Norristown, U. 8. A., to fit up a car with | 
measuring instruments for an experimental run. It! 
was found that in average circumstances the power 
consumed in heating a car is equal to from 20 to 22 per 
cent. of the power required for propulsion, or about 5 
horse power for a car of ordinary American pattern. — | 

Pine forests are an important matter in Scandinavia 
and telegraph poles an article of export, says the Eng- 
lish Electrical Engineer. It has been remarked there 
by Mr. Petersen that in early times it was customary 
to prepare the wood to be used for posts in the summer 
of the year before the tree was cut down by cutting off 
the bark for 10 feet to 12 feet. The result of this was 
that the trunk, and especially the lower part, became 
more rich in resins, which increased its resistance to 
decay. Such a process, it is suggested, would increase 
the life of telegraph poles perceptibly without increas- 
ing their cost. 

Prof. W. BE. Ayrton, in a recent interesting lecture, | 
in London, on submarine telegraphy, ventured the 
following remarks concerning the future: “ There is 
no doubt the day will come, may be when you and I 
are forgotten, when copper wires, gutta percha cover- 
ings and iron sheathings will be relegated to the 
museum of antiquities. Then when a person wants to 
telegraph to a friend, he knows not where, he will call 
in an electromagnetic voice, which will be heard loud 
by him who has the electromagnetic ear, but will be 
silent to every one else. He will call, * Where are you ?? | 
and the reply will come loud to the man with the elec- | 
tromagnetic ear, * 1 am at the bottom of the coal mine, | 
or crossing the Andes, or in the middle of the Pacific.’ 
Or, perhaps, no voice will come at all, and he may then 
expect the friend is dead. Think what that will mean. 
Think of the calling whieh goes on from room to room, 
then think of that calling when it extends from pole to 
wle—a calling quite audible to him who wants to 
1ear, absolutely silent to him who does not.” 

A system for the automatie lighting and extinguish- 
ment of gas jets from a distance is said to be in practi- 
cal operation at Aix-les-Bains, France, having been 
developed by Mr. Egraz, director of the local gas works, 
and others. Until last June the matter was still in an 
experimental stage, but since then the system has | 
been installed in a section of the place named. The 
gas supply to each of the various burners in the system 
is controlled by an electric current acting on a special 
piece of inoxidizable steel, resting by its weight on a 


| seat in such a way as to close the orifice to the burner. 


The steel is moved to turn the gas on or off by magnet- 
izing or demagnetizing, and in case of turning on the 
gus is lighted in the same time by either a + te or the 
incandescence of a special practically infusible material. 
The system is of course applicable to buildings, in 
which, or elsewhere, a portion of the lamps in one series 
may be lighted at one time and others later, by vary- 
ing currents. Those interested in further details of 
this system will find more information in the American 
Gas Light Journal for April 26, 1897. 

Forty passengers on a trolley car on the North Hud- | 
son County Railway had a narrow escape from death | 
recently in the Hillside road leading down the bluff 
from West Hoboken, N. J., says the Western Electri- 
cian. The trolley road at that point winds down the 
hill to the ferry. From the top of the bluff to the level 
of Hoboken is a sheer fall of nore than 300 feet. The 
ear, crowded with guests returning from a reception, 
had gone down the ineline a short distance when the 
motorman saw something dark on the track. He 
quickly applied the brakes, but the front axle struck 
the object with such force as to throw the forward 
wheels from the tracks. The car then shot toward the 
edge of the bluff overhanging the abyss. Both the 
motorman and the conductor applied brakes, and the 
‘ar Was stopped when only a few feet from the edge of 
the bluff The motorman fainted when the danger 
Was over, and several passengers were so overcome 
that they were unable for some time to proceed. The 
cause of the accident was a large bowlder which had 
fallen on the track from the overhanging cliff. The 
front of the car was wrecked, and traffic was stopped 
for several hours. 


An experiment in connection with electric traction 
is about to be made by the Belgian State Railway on 
a line 9 miles in length, extending from Brussels to 
Tervueren. According to L’Electricien, five large ac- 
cumulator cars will be run in addition to the present 
steam service. They are to run at a speed of 184¢ 
miles an hour on the steepest gradient—1°6 per cent.— 
and at 31 miles an hour on other parts of the line. 
Each ear will be 52's feet long and will rest on two 
bogies. There will be room for 80 passengers. The 
cars are direct driven, and there are two motors on 
each. The motors will weigh from 8 to 9 tons, the other 
electrical apparatus 1 ton, the cells 12 tons, and the ear 
2 tons. Three Julien and two Tudor batteries have 
been ordered, each of 264 cells. The former are de- 
signed to make three or perhaps four journeys without 
recharging, the latter only one journey. In the latter) 
case, however, the time required for chaz ging is limited | 
to one hour, while for the Julien battery six hours are 
required. The cells are in 24 drawers, 11 being con- 
tained in an ebonite box in each drawer. The follow- | 
ing firms are supplying motors for these trials: Jaspar, | 
of Liége ; Pieper, of Lidge ; Schuckert, of Nuremberg ; 
and Thury, of Geneva. The motors will be compound | 
wound and connected long shunt, the winding in series 
with the armature constituting part of the starting re- | 
sistance. The following are some of the conditions | 
specified for the motors, says the Iron Age. At a} 
pressure of 500 volts the two motors of a ear when con- 
nected in series shall revolve at 116 revolutions per 
minute, when the current is 15 amperes and the field 
magnets are only excited by the shunt winding. Under 
these conditions they shall have an efficiency of at! 
least 7> per cent. When connected in parallel at 500| 
volts, with the maximum excitation obtainable by the 
shunt alone, and a total current of 150 amperes, the 
motors shall make 231 revolutions per minute, and the 
commercial efficiency shall not be less than 80 per cent. 
The cells will be charged by a Willans engine and 
dynamo, erected on a car drawn by an old locomotive. 


| sition palace and will be opened 


| through the various custom houses of the country upon 


| This year the plants will be increased to bring the 


| arcades whose openings are often extravagantly wide, 
| their height not unfrequently running into the entab- 


| them that they sell, or if they solicit orders from others 


MISCELLANEOUS NOTES. 


The roller skate was invented seventy-three years 
ago. It attracted public attention by the use it was 
given on the stage in 1849, in Meyerbeer’s opera ‘ The 
Prophet.”—Der Stein der Weisen. 


An automobile parade, known as the Longchamps 
Pleuri Automobile, took place in Paris recently 
in, unfortunately, rather inclement weather. About 
thirty vehicles, all gayly decorated, joined in the 
promenade, 


An ingenious device to prevent the clouding of dental 
mirrors, Which is, of course, equally applicable to the 
mirrors used in throat and nose work, has been made 
known by an English dentist, Mr. George Wallis, says 
the Medical Record. This consists simply in smearing 
the surface of the mirror with soap and then polishing 
it with a dry cloth. If this is done, the troublesome 
warming of the laryngoscope over a lamp is entirely 
unnecessary. This method has long been used by 
housewives for polishing mirrors, but we do not know 
of its ever having been employed by laryngologists. 


Brussels has simply gone wild cver the project of 
converting itself into a seaport. Not only the people, 
but the authorities as well, seem to take it for granted 
that the moment the ship canal connecting the city 
with the coast is open to navigation, all maritime 
traffic will at once abandon the port of Antwerp 
for the capital. To such a degree, indeed, have the 
citizens of Brussels lost their heads that the municipal 
council have passed a resclution for the construction 
of a huge electric lighthouse in the center of the city 
on the Place de Brouckere, to serve as a beacon to 
ocean steamers as well as for an ornament to the city. 
—New York Tribune. 


The Peruvian government has decided to establish a 
vermanent exhibition of machinery at Lima. The ex- 
1ibition will be held in the machinery hall of the expo- 
July 28, 1897. Ihn- 
ported articles destined for this exhibition, which are 
not exempted from duty, will be admitted free of duty 


the production of a bond guaranteeing the payment of 
the duties ordinarily levied upon such articles when 
they are not reshipped within a period of six months. 
The exhibition of the same article will not be allowed 
for more than six months without special permission of 
the Peruvian government. 


A Washington dispatch says: “The fact has been 
recognized among metal workers that the sole obstacle 
to the wide use of aluminum was its high cost as com- 
pared with other useful metals. Therefore it will be 
good news to learn through United States Consul Ger- 
main, at Zurich, that in a short time, probably within 
a year, the price of this metal will fall to about 27 cents 
per pound, so that but three commercial metals will be 
cheaper than aluminum, namely, iron, lead and zine. 
The consul bases this statement upon the figures he 
has collected, showing the production of aluminum 
and the prospective increase of the plants. Last year 
the output was 14,740 pounds daily, of which 4,193 
pounds daily were produced in the United States. 


daily product up to 42,460 pounds.” 


In a recently patented process, says the Mining and 
Scientific Press, San Francisco, a thin film of gutta 
percha is applied to a sheet of paper or fabric, and 
when the surface thus covered is laid on another sur- 
face and submitted to heat and pressure a union is 
effected by the melting of the gutta pereha, which 
when cool again joins the two surfaces strongly and 
effectually. It can be used advantageously in book- 
binding, backing and mounting paper, making card 
and mill board, paste board, ete., and mounting pho- 
tographic and other prints. Sensitized photograph 
papers thus coated on their posterior sides may S 
used like ordinary sensitized papers, the gutta percha 
having no effect on the chemical baths. These pro- 
ducts preserve their adhesive properties indefinitely 
under the influence of high temperature. This device 
has for a long time been used by tailors as a cloth 
cement. 


The Elizabethan style of architecture is character- 
ized by orders very inaccurately and rudely profiled; by 


lature. The columns on the piers are almost univer- 
sally on pedestals, and are often banded in courses of 
cireular or square blocks at intervals of their height; 
when square they are constantly decorated with pris- 
matic railings, in imitation of precious stones, a spe- 
cies of ornament which is of frequent occurrence. No- 
thing like unbroken entablatures appear; all is frit- 
tered away into small parts, especially in scrolls for 
the reception of inscriptions, which at their extremi- 
ties are voluted and curled up. All these eecentricities 
are so concentrated in their sepulchral monuments that 
no better insight into the leading principles of the 
style can be afforded than the motuument of Queen 
Elizabeth herself, in Westminster Ab bey. 


Consul Monaghan sends the State Department a copy 
of an ordinance which relates to foreign commercial 
travelers in Germany. If they carry the goods with 


than merchants or manufacturers without express pre- 
vious request, they must comply with certain regula- 
tions enforced as to peddling. Those who do business 
traveling from town to town are required to take outa 
license. Foreigners who import and sell farm and gar- 
den produets—fruit, eggs, poultry, beeswax and honey 
—are not required to be licensed, but there are many 
grounds upon which they may be refused the right to 
sarry on their business. Persons may be prevented 
from trading who suffer from contagious disease or are 
disfigured repulsively; who are under police surveil- 
lance, or are drunkards or vagrants; who have been in 
prison for any criminal act or misdemeanor for three 
months; who have ever been punished for violation of 
peddling ordinances, and who are under twenty-five 
years of age, unless married and supporting a family. 
Commercial travelers who hold special licenses as speci- 
fied in treaties are subject to all stipulations of the 
treaties, and this license entitles the holder to carry on 
business throughout Germany, after the payment of 
certain fees, dues and taxes, 
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THE TESTING OF INDICATOR SPRINGS. 


THE value of an indicator will be determined above 
everything else by the accuracy with which the indi 
eator spring is tested. The slightest inaecuraecy by 
the maker in recording its strength will produce serious 
error in the determination of the horse power of any 
engine to which it is attached, For many years it was 
customary to test the springs by dead weight and when 
they were cold. In the days of low pressure steam 


this method was fairly accurate, but with the advent 
of multiple expansion engines and 


high pressure 
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mitted into a separator—it is necessary to have the 
steam as dry as ee valve, B, into mani- 
fold, and is released through valve, through which 
also the water which collects in the separator is re- 
leased. Communication with the mercury column is 
made through valve, D, steam pipe, E, and a water 
eylinder (in which the water is kept at a constant level 
by connection to a steam trap), and the pipe to the 
mercury reservoir, At intervals equal to the height 
of column of mercury at 70 degrees F., which will exert 
a pressure of 0 pounds per unit area at its base, insu- 
‘lated points are inserted in the column. The mani- 


Fie. 1—APPARATUS FOR TESTING INDICATOR SPRINGS, SHOWING POUR INDICATORS 


UNDERGO 


steam, with its relatively high temperature, a change 
of method was necessary. The increased temperature 
weakens the spring so that the seale will not agree 
with that reeorded when the spring was cold. More- 
over, it is now the custom to have the indicator piston 
slightly leaky, in order to deerease friction, and the 


leakage of two pistons will never be absolutely the | 


same. 

These considerations of temperature and leakage 
make it evident that the only way to properly calibrate 
an indicator is to do it under steam pressure 

The naval engineers originated the method of test 
ing indicators for each 5 or 10 pounds pressure, both 
with rising and falling pressures. Since there is al 
ways some friction, the line made by the pencil ander 
a falling pressure is never exactly the same as with a 
rising pressure of the same amount. 
show this difference it is possible to get a mean read 
ing whieh will be very accurate. 


We have been favored by the American Steam Gauge ! handle on the pencil shatt is raised, drawing the pencil | 


By testing to} 


ING TEST. 


fol.l and pipe are carefully lagged to prevent conden- 
sation, and the mereury reservoir and column are in- 
closed in a funnel through which the air circulates and 
keeps all parts of the column at the same temperature. 
The gage, G, is used only as a guide to indicate the 
height and regulate the velocity of the mercury. 

Tne mechanism for applying the pencil and “pull 
ling the string” is arranged as follows: An arm on 
jshaft, H, isconnected by a lever to a post in front of 
ithe shaft. On the short or upper end of the lever is 
jattached a link whieh is conneeted to the pencil lever 
farmon the front side of the indieator, thereby giving 
la positive motion to the pencil. The drum cord of the 
jindicator is led to a pulley, T, on drum shaft, K, the 
| funetion of whieh is to bring the drum back to position 
jafter a line has been made. A sector and thumb serew 
regulate the length of the line and its position en the 
leard 

The operation of the mechanism is as follows: The 


Fie. 2.—DIAGRAM SHOWING 


THE PARTS OF INDICATOR 


TESTING APPARATUS. 


Company with an account of their method of testing 
indicators directly from a mereury column, by a very 
ingenious arrangement which vives automatic read 
ings. Their apparatus, which is shown in Figs. 1, 2 
and 3, was designed by Engineer W. D. Weaver, of the 
United States navy. 

Referring to Figs. 1 and 2, the manifold, A, 
cylinder 5 feet long and 4 inches internal diameter, 
with four cocks for attaching indicators, Steam is ad 


about an eighth of an inch away from the paper, in 
which position it is held by a detent fixed on the arma 
ture of the magnet, L, engaging with a stop on the 
shaft. The handle, M, on the drum shaft is then 
raised, pulling the drum, against the tension of its 
| string, around to the position of starting. where it is 


right hand end of shaft. 
The machine is now “set.” and remains in this po- 


sition until the mercury in the column rises to the 
point which is switehed in and closes the cireuit, when 
jthe armature of the magnet, L, with the detent at 
| tached to it, is drawn down, releasing the pencil shaft 
and allowing the — to come against the paper. 
| When the pencil shaft is released the arm, O, on its 
lower side is drawn back by a spring, P, and strikes a 
floating bell crank lever, which in turn strikes the de- 
jtent which holds the drum shaft and releases the 
}shaft. The drum spring causes the drum to revolve, 
and a line about half an inch long is made on the 
ecard, 

When the mercury in the column is descending, the 
} machine is operated by breaking instead of closing the 
eireuit. This is accomplished by means of the magnet, 
R, which is on cireuit in the mercury, and the multi- 
ple switch. While the mercury covers the point that 
is switched in, the circuit is closed and the armature 
of the magnet is held down. As soon, however, as the 
mercury leaves the point, the armature is released 
and is drawn back by a spring against the contacts, 
which allows the circuit to then pass through the trip 
magnet, L, releasing the pencil shaft, the subsequeut 
operations occurring as before. The whole operation 
is practically simultaneous. 

An indicator test proceeds as follows: The indicator 
is carefully examined to see that the bearing surfaces 
of the eylinder and piston are clean, and that the 
motion is in adjustment and lubricated. With the 
indicator in a vertical position (without the spring), 
the motion is raised and allowed to fall by its own 
weight, first without and then with the piston, to 
insure that there is not excessive friction in the motion 
or between the piston and eylinder. With the piston 
at the bottom of the cylinder, the pencil is so adjusted 
that a ray of light can be seen between its point and 
the surface of the paper drum. The piston is then 
| moved by blowing into the lower end of the eylinder, 
}and the peneil is watched to see that its motion is par- 
allel to the drum surface. With the pencil in the 


Fie. 3. —DIAGRAM OF THE MERCURY COLUMN 
AND ELECTRICAL CONTACTS FOR TEST- 
ING INDICATOR SPRINGS. 


sale position, the drum cylinder is pulled around to 
see that it is eylindrical and properly centered. 

The spring is put into the indicator and the indi- 
eator is put on the manifold and connection made. 
In the meantime steam has been blown through th: 
manifold to warm it up. Steam is admitted to the 
indicator until it has reached a working temperature, 
when the piston is moved rapidly up and down several 
times by opening and closing the indicator cock for 
the purpose of bringing the surfaces to a working con- 
dition. 

When the indicator is all ready, the ecard is put on 
the drum. The metallic cards are used, as they per- 
mit the use of a brass point, with which a very fine 
and distinet line ean be obtaimed. 

The machine is set and the manifold is exhausted to 
about two and a half pounds below, and then opened 
to the atmosphere for the purpose of getting the zero 
line with the friction of the up motion on the instru- 
ment. The machine is tripped and the line is made. 
After again setting the machine, which operation 
throws the five pound point into circuit, steam is ad- 
mitted to the manifold in sufficient quantity to cause 
the mercury to rise in the column at the rate of about 
five feet per minute. When it reaches the five pound 
point the machine is tripped automatically, and the 
up five pound line is made. The operation is con- 
tinued in this way until the upper limit of the test is 


reached. The pressure is carried about five pounds 
higher, when the switches are arranged for down mo- 
tion, and the valves adjusted to allow the pressure to 
| decrease at about the same rate that it increased. As 
the mereury leaves each point the machine trips and a 
line is made. After passing the five pound point the 
manifold is opened to the atmosphere and the down 
}zero line is made. The card is marked with the make 
and number of the instrument, whether it was tested 


is aj} held by a detent engaging with the sector, N, on the} as a right or left, the number and seale of the spring, 


the temperature of the mereury column, and the date 
of the test. 
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LOCOMOTIVE BUILDING IN JAPAN. were obtained from abroad, just as therein stated,| Diameter of bogie wheels with 3 in. 
The domes, dome seats, pressure gages, vacuum brake 33 in. 
Ir is now about four years since the first locomotive | ejectors, vacuum brake cylinders, sight feed lubrica-| Height of boiler center above rail 
built in Japan was put upon the rails, and so far nine | tors, and eight of the sixteen injectors were the only level . Saye | Ft 
locomotives, representing the total output for the | finished pieces from abroad used in the work. Owing | 167 tubes 12 B. W. G. thick. 
whole kingdom, have been turned out of the Kobe | to an insufficient supply of scrap iron, it was necessary | Pitch of tubes 2%¢ in.: 
workshops of the imperial railways. to import a quantity of B. B. Staffordshire iron billets, Outside diam. fire box end ....... 14 in. 
Of the above locomotives, four have started in work | but this in no way affected the work. Outside diam. smoke box end... . 1} in. 
as recently as the last month or two, but the practical The following are the dimensions and details of the | Heating surface in tubes .... ©. ....803°25 sq. ft. 
tests in the way of running to which all the others | above six-coupled freight engines : Heating surface in fire box ........... 7175 sq. ft. 
have been subjected fave proved highly satisfactory. 
It is now claimed, and rightly so, that high class loco- | Diameter of cylinders ........ ....... 17 in. 13°87 sq. ft. 
motives can be manufactured in Japan, and it is stated | Stroke of Working pressure........... 140 Ib. per sq. 
on good authority that the cost prices of such engines | Length of Diameter of exhaust nozzle.... ...... in. 
compare very favorably with those of the imported Width of steam ports... .......... ... 15 in. Weight of engine loaded ....... a 42 tons, 
engines. Width of exhaust ports..... ......... 3 in. Weight of tender loaded.... .. ...... 24 tons, 
‘Trustworthy costs of any of the Japanese-built en-| Distance center to ce nter of eylinders.. 5 ft. 54¢ in. Capacity of tender, coal .............. 2 tons, 
gines, with the exception of the first, are not forth-| Inclination of cylinders. ...-..... - Lin tl6. Capacity of tender, water............ ‘1710 gals. 
coming. The cost of the first engine showed an | Diameter of coupled wheels, with 3 in. pee ak 
economy of $2,250 as compared with the price of for- sks 49 in. 
eign engines of a like quality and capacity when de- ee leading wheels, with 3 in. RAILWAYS OF THE WORLD. 
livered on rails in Japan. But the price of engineer- thick tires. ..... 
ing labor in Japan castes up enormously during the | Height of boiler center above rail A REVIEW OF THE LAST GEVENTY-TWO TEARS. 
last few years, and it is Teasonable to suppose that on Tevel.. ceavh ccd eriasactassaave 6 ft. 5 in SEVENTY-TWO years ago the first public steam rail 
the more recent engines the cost price has been higher | 177 tubes 12 B. W. G. thick: way, known as the Stockton and oo line, was 
on this account ; although one may assume that a cer- Outside diam. fire box end ....... 14 in. formally opened in England—Se ptember 27, 1825. The 
tain saving may have been effee ‘ted by the men having Outside diam. smoke box end. ... 148 in. world then saw the beginning of a most gigantic enter 
become more familiarized with this class of work. Heating surface in tubes.............. 88765 sq. ft. prise, one that has extended to every civilized and al 


NARROW GAGE, SIX-COUPLED FREIGHT ENGINE FOR THE IMPERIAL RAILWAYS OF JAPAN, 


Cylinders, 17 in. by 22 in ; heating surface, 965 sq. ft.; 


More of these engines are being put in hand, and 
it is the intention of the government graduaily to 
increase the number turned out in these works, and 
eventually to lay down a complete outfit of the neces- 
sary machinery for building locomotives on the most 
approved economical lines. Moreover, one or two inde- 
pendent companies are being organized in Japan for 
manufacturing locomotives. 

The accompanying engravings illustrate the most re- 
eent achievements in the way of locomotive building 
by the Japanese. They were built from the plans of 
Mr. Richard F. Trevithick, an Englishman, who is the 
locomotive superintendent of the Kobe workshops. It 
is interesting to note that this gentleman is the great 
egw of the famous Richard Trevithick, known as 
the * Father of the Locomotive.” 

Mr. Trevithick maintains that the use of the Joy 

valve motion on the Kobe-built freight engines has 
freed them from a cause of complaint irequently urged 
against all classes of heavy freight engines hitherto 
used on these railways, viz., the ‘inaccessibility of the 
machinery between the frames ; and he considers that 
this change involves no sacrifice of any good feature in 
their construetion. The boiler center, being 6 ft. 5 in. 
above rail level—equivalent to 8 ft. 74g in. on the 4 ft. 
S'¢ in. gage—gives the engine a somewhat top-heavy 
appearance, and this, added to the lateral over ang of 
the side tanks, might suggest unsteady running. 
Such, however, is not the case, even at a speed of 
thirty miles per hour, and when rounding tolerably 
sharp eurves. As regards brake power, the engines 
are well equipped, the coupled wheels and tender 
wheels being acted on by both automatic vacuum and 
hand brakes. 

The frame plates, axles, tires, boiler tubes, plates, 
bars, angles, spring steel, and piping, iron and copper, 


GOVERNMENT WORKSHOPS. 


Heating surface in fire box ........ ... 77°42 sq. ft. 
Grate area....... 16°97 og. 
Working pressure. . 145 Ib. per sq. i 
Diameter of exhaust nozzle........... 34 i 
Capacity of two side tanks.. ......... HOTMg 


Capacity of tender tank..... gals. 
Total quantity of water carried.......1820 — gals. 
Coal usually put on tender...... a Sane. 
Weight of engine with full side tanks. tons. 
Weight of tender with full tank r= 

tons of coal on ..............+. tons. 


The four-coupled passenger engine is of a type of 
which four were built in 1895, and have been in service 
for periods varying from twelve to fourteen months, 
their aggregate mileage so far being over 187,000, All 
the imported four-coupled tender engines have so far 
been fitted with the link motion, and though in their 
ease no complaints as to inaccessibility have been 
made, it is obvious that from a driver's point of view 
the Joy valve gear is the more convenient arrange- 
ment. Like the freight engines, the coupled wheels 
and tender wheels are acted on by the automatic 
vacuum and hand brakes. 

The following are the dimensions and details of the 
above four-coupled passenger engines : 


Diameter of cylinders..... ... ....... 16 in. 
Stroke of pistons...... 
Width of steam ports. ......... a 
Width of exhaust ports. .... ...... 3 in. 
Distance center to center of cy linders. 5 ft. 24 in. 
Inclination of eylinders...... 1 in 27. 
Diameter of coupled wheels with 3 in. 


BUILT AT THE KOBE 


steam pressure, 145 pounds per sq. in. 


most every uncivilized country on the globe and which 
now surpasses in magnitude any other single enterprise 
or industry. 

Few persons, if asked, could answer the question as to 
how many miles of railway there are in the United 
States, and fewer still could make even a close guess as 
to the total length of railways now under operation in 
the entire world. According to the statistics compiled 
for 1896, the total length of the railway system of the 
whole world is 427,215 miles distributed over the various 
continents as follows : North America, 202,983; Europe, 
152,417: Asia, 26,078 ; South America, 23,799 ; Austral 
asia, 13,795 ; Africa, 8,143. 

It is a noticeable fact that the railway mileage in the 
United States is greater than that of all Europe and 
Asia combined, the length of lines in this country in 
1896 being 180,955 miles. There is no country in the 
world in which the effects of transportation are more 
evident than in the United States. Probably in the 
whole history of the human race there is no instance 
of the growth of a great and fully peopled empire so 
rapid as that of this country, and this growth has been 
due to its facilities for transportation. England, which 
was the country in which railways originated, has furn- 
ished the type for European railways, while the United 
States has distinetive railway features of its own. In 
England the railway was made to connect existing 
towns. In the United States the railroad preceded the 
town and passed through a country devoid of settled 
inhabitants. 

The Stockton and Darlington was thirty-eight a_i 
in length and the highest speed attained upon it wa 
twenty miles an hour. Four years after the opening 
of that road the first line was opened for general traffic 
in the United States—the Mohawk and Hudson, sixteen 


miles, from Albany to Schenectady—August 9, 1829, and 


NARROW, GAGE, EIGHT-WHEELED PASSENGER ENGINE FOR THE IMPERIAL RAILWAYS OF JAPAN, 


GOVERNMENT WORKSHOPS. 


BUILT AT THE KOBE 


Cylinders, 16 in. by 22 in.; heating surface, 875 sq. ft.; steam pressure, 140 pounds per sq. in. 
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forty years later, May 10, 1869, the connecting line be- 
tween the Mississippi River and the Pacitie coast was 
completed \fter a steady progress of seventy-two 
vears the total estimated value of the world’s railways 
is $0,650,000,000, More than one-half of this vast sum 
ix represented in the two great English speaking coun 
tries, S10,965, 054.585 being the capital of the American 
railways and $5,005,000,000, the capital of the railways 
of Cirent Britain 

‘he contemplation of the vast system of railways in 
the United States is not a brain trying task for anyone 
brought up in this country and used to watch their 
development and extension, The long line of steel 
tracks are multiplied decade by decade, and to learn 
that the mileage has increased in a single vear a thou 
samd or two thousand miles is not startling. Bat in 
Asia and China and other parts of the Orient it is an 
entirely different matter. The customs, manners, and 
life of the people of the Bast today are the same as 
they were hundreds of vears ago, and it has been neces 
sary to overcome many difMfleulties and prejudices in 
order to construet such lines of railways as are now in 
operation there | One can scareely imagine the locomeo 
tive tearing across the country from Jatla—Joppa of 
the Bible, and one of the oldest towns in the world 
to Jerusalem, and it is hard to contemplate a railway 
station at Bagdad. But these are now realities, and 
before the close of the present century the great trans 
Siberian railway—the longest on the globe—will be 
completed, This railway, which is a continuation of 
the trans-Caspian which runs from the Caspian Sea to 
Samareanad, 900 miles, will have a total length of 4.068 
tiles, is being rapidly pushed forward with an energy 
that does not lessen, considering the fact that at last re 
port 70,000 ten were at work upon it, the intention be 
ing to reach the Sea of Okhotsk in the north and Gold 
Horn Bay on the Sea of Japan in the south, thus com 
pleting with the Canadian Paeitice, a band of railway 
round the world between the 30th and 40th degrees of 


latitude. The total length of line between St. Peters- | 
burg and Gold Horn Bay is 6,488 miles, One seetion of 
this road from Cheliabrisk to Ousk, 495 miles, was 


opened in ISt4, the through fare being $5.40 first class 
and $2.70 fourth class. There is now an unbroken line 
of rail frou St. Petersburg to Omsk, 2,128 miles, which 
is traveled by passenger train in about four days. The 
Asiatic boundary, marked by a granite obelisk, is 
reached in two days and four hours 

The Jaffa Jerusalem railway was opened August 27, 


i802, when the first train ran from the eoust to the an- 
cient Jewish eapital. This road, which is fifty-three 
miles long, cost $2,000,000 to build, and the fare fora 


first class round trip is | 

The completion of the railway line aeross Asiatic 
Turkey will give a continuous line from Seutari, oppo 
site Constantinople, to Bagdad. Part of this line to} 
Angora, 300 miles, is open, and when all is completed it 
will probably be possible to go from Paris to the Per 
sian Gulf without change of ears. ‘The through journe \ 
now made across the Continent to Constantinople, 1,858 
miles, constitutes the longest journey on any of the 
Kuropean railways. This through train is Known as 
the Orient express, and rans from Paris through Stras 
burg, Stuttgart, Munich, Vienna, Budapest, Belgrade, 
Niseh and Adrianople to Constantinople, thus passing 
through Pranee, Germany, Austria-Hungary, Servia, 
Bulgaria and ‘Turkey. The single fare is $90, 


The first railway in India was opened in April, 1853, 


and the Hindoo railway system is now the most com 
plete and best stocked of all the Asiatic systems. From 
Cape Comorin to the Vindhya Mountains, from Bom 


bay to Madras, from Surat to Calcutta, India is covered 
with railways, the eutire mileage of the country at the 
present time being 18.800 1uiles. 

In Siam, practically the first railway is 
construction, in aline from Bangkok to Khorat, 163 
miles, It is expected that the road will be ready 
toward the end of IS), and although no hopes are 
held that it will pay numercial speculation, it is 
hoped that when the first engine steams into Khorat 
Siam will have made her best effort so far to escape 
from the state of semi-barbarisim in which she is en- 
thralled. 

One hundred and-tifty miles is stated to be the length 
of the railways in China. ‘This, however, is somewhat 
in excess of the actual number of miles in operation, 
The Chinese have not taken kindly to the steam rail- 
way in their own country, and but little effort has been 
put forward to establish a proper system of railway 
communication, Up to the vear 1875 China had never 
possessed a single railway track. In June, i876, the 
first line was laid along a strip of land nine miles in 
lenuth, between Shanghai and Woosung, but in con 
sequence of official jealousy and disagreement regard 
ing it the rails torn up in October, S77, and 
thrown into the sea. [tis said that plans are now be 
ing tnade to construct a railway between Canton and 


now under 


asa 


were 


Koalang, 127 miles, which is to be the first seetion of a 
great railway to cross China from north to south, con 
necting Canton and Pekin. In Japan there are now 
2,350 miles of railway iu operation. ‘The first line was 


opened there Oetober Li, 1873, and steady progress has 
sinee been tiade in the construetion of this means of 
transportation in that country, 


The first railway in Beypt was opened June 26, 1856 
About L400 miles of line are now operated Bet ween 
Alexandria and Cairo the railway track is almost per 
tectly level nearly the entire distance, which fact some 
tines proves to be a great misfortune, as it is made the 
highway for droves of cattle, for camels and for hu 
man beings on foot, so that the speed of trains is often 
interrupted. 

The railways of Persia extend the full length of six 
miles, being the line from Teheran to Shah-Abdual- | 
Azim, which was opened in July, 1888. Another line 
from Mahmudabad on the Caspian to Barfurush and 
Amol, twenty miles, Was commenced, but has not been | 
vornpleted 

Of the 


,795 miles of railway in Austral: ‘asi, 3.119 are | 
in Victoria, 2.531 in New South Wales, 7 in Queens- 

land and 2,000 in New Zealand, The through 
journey on the Australian continent is from Jennings 
to Bourke, the most northerly railway town in New| 
South Wales, 086 miles, 

Canada has 136 railways, 25 of which have ona! 
amalgamated and torm the Grand Trunk system, The 
consolidation of 22 others has produced the Canadian | 
Pacilic, which is to-day one of the greatest railway 
companies in the world. Through trains are ran over| 


invest 


| year 


this road from Montreal, on the St. Lawrence, to Van- 


couver, British Columbia, on the Pacific, a distance of 
2,900 miles, 

In the United States there are now in use 36,610 loco- 
motives, of which 10,200 are passenger, 20,200 freight, 
5,600 switching, and about 700 other locomotives not 
classified. There are 26,419 passenger cars, 1,230,798 
freight cars and 7,801 baggage, mail and express cars ; 
total, 1,265,108. The number of passengers carried last 
was 543,074,263, or fewer by 40,000,000 than was 
carried the previous year. The average journey per 
passenger was 24°02 miles. The number of tons of 
freight carried was 763,709,883. The gross earnings of 
the railways in the United States (comprising 1,970 
different companies) were $1,093, 193,605, or nearly $3,- 
000,000 per day! Of this sum $261,640,598 was received 
from passengers and $743, 784.451 from freight. 

The following figures show the number of passengers 
carried on the railways of the principal European coun- 
tries in comparison with the United States: Great 
Britain, 864,000,000; Germany, 483,000,000; France, 305,- 
000,000; Belgium, 87,000,000; Austria, 85,090,000. Hun- 
gary. 37,000,000 > Italy, 51,000,000; Switzerland, 37,000,- 
000; Netherlands, 33,000,000; Russia, 33,000,000; United 
States, 544,000,000, 

The date of opening of the first railways in the vari- 
ous countries of Europe is as follows: Austria, Septem- 
ber 20, 1828; France, October 1, 1828 ; Belginm, May 5, 
1835; Grermany, December 7, 1835; Russia, ‘April 4, 1838; 
Holland, September 15, 1839; italy, October 3, 1839; 
Switzerland, June 15, 1844; Denmark, September 18, 
i844; Spain, October 3, 1848; Sweden, February 1, 
185; Norway, July 14, 1853; Portugal, July 9, 1854 ; 
Turkey and Roumania, October 4, 1860; Greece, Febru- 
ary 18, 1869, 

In L892 the railways of the entire world carried 2,490,- 
000,000 passengers and 1,502,000,000 tons of freight.— 
Brooklyn Eagle. 


AND OTHER RAILWAYS IN GREECE. 
in the Street Railway 


STREET 
By NicHoLas D. SouRMELY, 
Journal. 

As it is for the first time that this country, whose 
antique fame and glory are well Known and cherished 
by every person of education throughout the civilized 


world, is brought through your valuable journal to} 


the notice of your readers, and inasmuch as very little} American 


is known in the United States about its trade, industry, 


street and other railways, it will not be out of place, ij Greece. 


think, to give here some particulars on these subjects. 
The kingdom of Greece has now a population of 
over 2,500,000, and there are about 6,000,000 Greeks 
inhabiting the Turkish empire, Egypt and the Levant. 
The population of Greece is increasing rapidly by the 
continuous imiigration of Greeks. 
Athens, the capital of Greece, in whose center are 
to be found the grand monuments of her ancient glory 
and splendor, has close upon 150,009 inhabitants. It} 
is the seat of the government, and carries on a large 


ated here for his country ; and if at the present ~— 
there has sprung up a demand for American goods, 
is due exclusively to him. As it may easily be ot 
ceived, it is far from easy for the Greek importers who 
have business relations of long standing with British 
and Belgian manufacturers to make a trial of American 
goods and “notions.” The distance between the two 
countries is so great, the means and cost of communica- 
tion so difficult, the terms and conditions of American 
firms so different from those granted by ** John Bull,” 
that it must be a matter of congratulation and pride 
to Mr. Alexander that he has succeeded in the success- 
ful importation of his country’s products into Greece. 
A good start has been made. Follow it up closely, and 
success is certain to result. American goods can be 
offered at cheaper prices, and their quality will favor- 
ably compare with that of even German goods. One 
thing is wanted to secure for American goods a per- 
manent and profitable footing in these important 
markets—a regular monthly steamshi » line plying be- 
tween New York, via Liverpool, to Pireus, at cheap 
rates. 

From a political point of view, Greece, during the 
last few months, has been in a fever of enthusiasm 
on the annexation of the great and beautiful island of 


Crete. This island has about 300,000 inhabitants, 
nine-tenths of whom are Greeks. The island is ex- 
tremely fertile and yields various agricultural and 


other products to a yearly value exceeding $10,000,000, 
and this will be doubled as soon as peace and quiet 
allow the inhabitants to cultivate their lands. Your 
readers will doubtless have read that recently the 
united European fleets bombarded the Christian camp 
outside the port of Canea and killed many persons. 
The correspondent of the London Daily News wired to 
his paper that the sight was horrible, and add to this 
that the Turks were allowed to fire on the Christians 
at the same time! The Greek flag was struck down 
twice, and twice it was raised in defiance by the Gireeks, 
who kept their stand during all the time the fleets 
bombarded them. The European nations have been 
moved, the indignation of the people of England, 
France and Italy has been aroused. The vote of sympa- 
thy of the United States Congress and Senate was very 
much appreciated in this country. 

Coming now to the question of street and other 
railways, I have to say that there is a good field for 
contractors, locomotive and rolling stock 
| builders and others to transact much business in 
At the present moment the following lines 
are in the market: The municipality of Patras, a 
town of nearly 50,000 inhabitants, wants to build a 
tramway of a total length of about 18 miles, horse, 
steam or electric traction. 

Another line proposed is that from Athens to Vou- 
liagmeni, a length of about 14 miles. 

Another line is from Calamata to the seaside, a length 
of about 4 miles; all good paying little contracts. 
The government lends valuable help for such work 
by granting exceptional concessions, such as freedom 


import business from all parts of the world, excepting from all import and all other dues, and every other 


the United States. 
the finest public buildings in the world, such as the 


Athens ean justly boast of having possible facility. 


There is one important consideration 


to be held in view for such works out here— 


National Academy, the National Library, the Univer- | labor is abundant and extremely cheap; for ex- 


sity, the National Polytechnic and museums, ete., all | 
of them built and endowed by various Greek patriots. 
It is a noteworthy characteristie of this ancient race 
that whenever a Greek becomes rich he is 
spend large sums of money in endowing his country 
with some institution or work of ge eral utility. 


sure to, 


ample, the usual railroad diggers and workmen are 
paid on an average fifty to sixty cents per working 
day of eleven hours; engine drivers, seventy cents to 
one dollar; engineers, draughtsimen, ete., a little over 
one dollar. The internal cost of transportation is 


The cheap, and, in facet, we have so many facilities that it 


family of Zappas have spent several millions ‘for the| is really a pleasure to undertake such contracts in 
erection of a magnificent marble building of adequate | Greece. 


design and proportions, in which the Olympian games 
are held every four years. 

The port of Athens is Pireus, a growing city of 
nearly 50,000 inhabitants, distant by ‘Tail about half ! 
an hour. 
are abundant, and every facility can be found for 


| 
| 


The harbor accommodation is great, lighters | 


rapidly loading aud unloading and coaling steamers at | 


cheap rates. Most of the European steamship lines 
make regular calls at this port, and it has become a 
regular station for the naval squadrons in the Medi- 
terranean waters of all the European powers. Pireus 
has become the center of the Greek industry and trade, 
and gradually but surely it is concentrating the transit 
trade of the Levant, becoming the most important 


Athens has a Belgian Greek Tramways Company, 
with extensions to New and Old Phalerum (the summer 
resort of Athens). Within the city and the suburbs 
the tramways use horse traction, To Phalerum and 
Pirwus they use locomotives of Krusse & Company, 
of Leipzig. Their nominal capital is 2,200,000. fr., 
divided in shares of 500 fr. eac yy The chief offices are 
at Brussels and the official title is the ** Cie. des Tram- 
ways d’Ath@nes et Extensions.” Its franchise gives 
this company the right to build and work 42 kilometers 
of line (30 inch gage), but they have construct*d and 


lare actually working lines about 30 kilometers in all. 


| 


At Pireus we have a tram line from the railway 
station to the custom house, a short distance of less 


distributing center for the Turkish empire, Egypt, ete. | than a mile, worked and owned by the Athens-Pireus 


Pireus the finest flour milis, 
woolen mills, engineering works, shipbuilding yards, | 
ete., in the Levant, giving permanent work to several 
thousands of workmen, the government of the country 
granting every possible facility, exemptions, ete., for 
their development and welfare. 
ance are Patras, Volo, Syra, Kalamata, Corfu, ete. 

The province of Thessaly is playing a most import- 
ant part in the import trade, as it produces large quan- 
tities of wheat, corn, ete. 

For about nine years now Greece has suffered from 
aserious financial crisis, brought about by the heavy 
expenditure on public works, ete., the various govern- 
ments borrowing heavily and at comparatively high 
rates of interest. The national debt of Greece may 
be stated to be about $120,000,000. The large amount | 
of paper currency issued caused gold and silver to rise 
at a terrific rate, with serious consequences to the na- 


tion generally, the import trade suffering most 
severely. The credit of the country received a severe 
but unjust blow by the temporary suspension 


of the payment of the interest on the national debt. 
pending the negotiations for the reduction of the same 
to a reasonable rate. 
brought the greatest obstacle to an amicable and sat 
isfactory arrangement. 

This crisis caused several capitalists in Greece to | 
invest heavily in manufacturing and other concerns 


with marked success. Labor is extremely cheap, the 


average price of the best Cardiff coal is about $4 per ton | machinery. 


of 2,240 lb., and the government wisely helps manu- 
facturers by raising the import dues, and by allowing 
raw materials to be imported free of duty. By such 
means and encouragement, there are now cstablished, 
working full time and yielding handsome profits, a 
good number of industrial establishments all over the 
country. 

The United States ambassador in Athens is the Hon, 
Eben Alexander, the very best and cleverest diplomat 
the United States have ever sent out here. [| say the 
very best and most suitable, because to his personal 


Other towns of import- | 


cotton mills, | Railway Company. 


The Pireus Athens Railway (length 10 kilometers) 
is justly considered the best paying line in Greece. 
The locomotives in use are of English and Belgian 


make. The chief engineer is an Englishman, | Mr. 
Simmons, a clever railway engineer who served 
for many years in the famous Cornwall works of 


Tangyes, Limited, Birmingham, and other eminent 
British builders. Other important roads are the 
Pireeus-Athens-Peloponnesus Railway, the Thessalian 
Railway, the Attica Railway, the Northeastern Rail- 
way and the Pyrgos-Katakolos Railway. With the 
exception of the Athens-Pireus Railway, which uses 
English locomotives and rolling stock, all the railway 
| companies employ locomotives of French, German or 
| Belgian make. 


The new asbestos fireproof paper is ner is used | in Germany. 
It is the invention of Herr pe ‘robeem of Berlin. It 
consists of 95 parts of asbestos fiber. It is washed with 
a solution of caleium permanganate, and is then treated 
with sulphuric acid, the fiber being thus bleached. 
After treating the fiber in this way, five parts of the 


To this the German bondholders | wood pulp finely ground are added and the whole mass 


is placed in an agitating box with the addition of borax 
or lime water. After being thoroughly mixed, the ma 
terial is dumped into a settling box and allowed to 
flow out of a cut into an endless wire cloth. From this 
wire cloth it is taken up into the usual paper making 
It is said that the paper produced in this 

way will resist the direct influence of flame and may be 
placed in a white heat without destroyi ing it. 


One of the most interesting 1 harrow gage railways in 
the world is from Siliguni to Darjeeling in India. 
Though this line is but fifty-one miles long, it climbs 
more than 7,000 feet in this distance. The gage is two 
feet, and the engines weighing twelve tons each are ca- 
pable of drawing the load of thirty-nine tons inelusive 
of their own weight at an incline of one in twenty-five. 
The cost of the road was $17,500 per mile and it is 


influence and tact is due the feeling of sympathy cre-| said that a dividend of ten per cent. yearly is paid, 


| | | | 
| 
g 
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COLLODIO-CHLORIDE EMULSION 
TRANSPARENCIES. 


FOR 


FRoM the very earliest days of the collodio-chloride 


process it has been the custom to speak of it as an ad- 
mirable method of making transparencies, and yet how 
seldom do we see any results produced in this manner. 
The ordinary print-out emulsion is now referred to, as, 


THE USE OF GUTTA PERCHA IN 
UNITED STATES. 
By M. ARMSTRONG. 


Ir is not a pleasant thing to say, perhaps, but the 
manufacturers of the United States show a dullness 
and apathy in certain lines that is in warvelous con- 


|trast to their progressivehess in others. For ex- 


THE 


if an emulsion for development be required, one of | ample, if one wishes to get articles manufactured of 


silver bromide is infinitely to be preferred. 


The reason why coliodio-chloride transparencies are so | 


seldom met with is, no doubt,to be found in the fact that 
the emulsion as usually compounded is anything but 
suited to use on glass or to the formation of a smooth, 
structureless film when viewed by transmittedjlight. In 
the first place, the large amount of crystalline matter it 


contains is against its drying evenly on the non-absorp- | 


tive glass surface, or, if .t be dried with asemblance of 


evenness, retaining that evenness for very long, owing to | 


the tendency of the different salts it contains, some to 
erystallize, some to deliquesce, and all to interfere mate- 
rially with the smoothness of the film. Add to this that 
the excess of acid, sometimes unnecessarily large, used 
for the double purpose of giving vigor to the image and 
keeping qualities to the emulsion, exercises a specially 
injurious action on the collodion, rendering it thick and 
viscid, with a tendency to ilow in ridges, and to dry in 
much the same state in two painfully visible crapy 
lines. 

Another point that may perhaps have some bearing 


on the matter, though it does not directiy affect the | 


quality of result, is the character of the chloride used in 
making the emulsion. On account of their easy solu- 
bility in aleohol, and for other reasons, certain ehlor- 
ides, such as those of calcium, barium and zine, are 
often used, and these, although they may not at once 
confer any bad qualities on the emulsion, will sooner or 
later cause it to clot together and lose its fluency and 
eventually beeome solid. 

of emulsion is to be used up at once, the greater part 
of it becomes useless, which is naturally not a recom- 
mendation in favor of the process. 

In making an emulsion, therefore, specially for trans- 
pareney purposes, we should endeavor to steer clear of 
these difficulties, and, in fact, in every way work in the 
direction of a preparation that will adapt itseif to the 
exigencies of glass. But perhaps the first point to be 
considered is the pyroxyline, for without a suitable 
sample of this all further efforts are without avail. The 
best sort for collodio-chloride is a very soluble sample, 
and such being obtained, the first step should be to 
ascertain how large a quantity can safely be used 
without causing a crapy and unsightly film. One great 
fault is that too small a quantity of cotton is too often 
used, which, though it gives a smooth and easy-flow- 
ing emulsion, and one quite suitable for paper, is too 
thin beth to hold the salts without crystallizing and to 
give the density necessary in a transparency. There- 
fore ascertain, first of all, the maximum quantity 
of eotton the collodion will bear. This should, with a 
good soluble sample, be not less than nine or ten grains 
to the ounce. 

The following formula is one that has given very 
good results, both on glass and on paper, flows and 
dries well, and keeps for some months without beeom- 
ing thick : 


Pyroxyline.... ... ..........100 to 120 grains. 
Ether, methylated (0°720)......... ... Jounces. 
Chloride of sodium............... 15 grains, 


Dissolve the cotton in the ether and three ounces of 
aleohol, reserving two ounces of the latter for the solu- 
tion of the salts. When the cotton is dissolved, add the 
citric acid in crystals, or it may be dissolved before 
making the collodion in the three ounces of alcohol. 
When dissolved, the silver may be added. This is first 
dissolved in about forty minims of water by boiling in 
a test tube, and one ounce of aleohol gradually added, 
warming it to prevent precipitation of the silver. Pour 
this a little at a time into the collodion, and shake 
well after each addition; this will produce a white, 
milky emulsion, partly from formation of citrate of 
silver and partly from precipitation of the nitrate in 
minute crystals. Next dissolve the chloride of sodium 
in the same quantity of water, carefully washing out 
the test tube first, and add the remaining ounce of 
alcohol; pour in in the same manner as the silver, and 
shake vigorously for two or three minutes, and after- 
ward at intervals. In an hour's time the emulsion may 
be filtered through a piece of clean calico or linen, and 
is ready for use, but it will be better in a few hours’ 
time. 

Chloride of lithium, in the proportion of ten grains 
instead of fifteen, may be used instead of the sodium 
salt, though the latter is to be preferred if absolute 
alcohol and 0-720 ether can be obtainel. If not, the 
lithium salt, being easily soluble without the aid of 
water, saves the addition of the second forty minims, 
and thus improves the flowing qualities of the prepara- 
tion. If the image prints too red in color, two or three 
drops of strong ammonia may be added, and thoroughiy 
well shaken. 

Collodio-chloride on glass is very difficult to work 
without a substratum, owing to its strong tendeney to 
peeloff. The substratum may consist of a plain solu- 
tion of gelatine, three grains to the ounce, poured on to 
the glass warm, drained and allowed to dry in a place 
free from dust. In addition to causing the film to ad- 
here firmly during washing, toning, and fixing, the 
substratum also helps, by absorbing the erystalline 
matter, to prevent crystallization and unevenness in 
drying. 

Glass plates should, however, never be prepared be- 
forehand, as, owing to the hygroscopic nature of the 
matter contained in the film, it is impossible to avoid 
deliquescence and erystallization unless they be her- 
metically sealed. It is an easy matter, however, to coat 
the glass at the time of use, and if dried by heat and 
the negative also warmed, no trouble need be feared 
from any of the causes of unevenness. The transparen- 
cies should be toned and fixed as soon as possible after 
printing. Any of the usual toning baths will answer, 


acetate, phosphate, or tungstate giving the best re- 
sults.—W. B. Bolton in The British Journal of Photo- 
graphy. 


Unless, therefore, a quantity | 


gutta percha, it is next to impossible to get any one to 
even attempt the work unless it be in staple lines. On 
| the other hand, if anything is to be made of India rub- 
ber, no matter how insignificant, there are scores of 
bidders for the work. India rubber has completely 
‘eclipsed gutta percha in America, and it is a pity that 
it is so, for there are many places in which gutta 
would fit far better than rubber. The progressive 
rubber manufacturers to-day are looking for new gums 
for friction, for packing, for special work, and examine 


however, an importer brings in a ten cent low grade 
| gutta and ask that it be tried, even if he can point out 
'a place where it is needed, and tell how to manipulate 
| it, the manufacturer, nine times out of ten, will refuse 
to touch it. Not only is this distaste toward experi- 
}menting with gutta very general to-day, but it is on 
the increase, and that, too, in the face of the fact that 
}in Europe the business is growing, and every new 
| grade of the gum finds some good use. For instance, a 
six cent gutta, an inferior article, of course, was rejected 
with contempt by the American manufacturer as utter- 
jly worthless. An English firm, however, took it up, 
land made of it a paint for ships’ bottoms, to which no 
| barnacle can be tempted to attach itself, and as a re- 
|sult have made a handsome fortune. 

Twenty years ago it was not an unusual thing for an 
lorder for fifty tous of gutta to be placed by a single 
jfirm. ‘To-day such an order would be looked upon as a 
great curiosity. Nor is this falling off due to the sear- 
city of the gum. Orders can be filled in spite of the 


| constant talk about the growing scarcity of the article. | 
| Gutta percha in the United States is used chiefly for) 


| the insulation of cables, in the making of cements, in 
pattern work, in linings for soda fountains and acid 
tanks, in golf balls, and in the manufacture of tissue. 
In spite of this, more manufactured gutta is imported 
than is here made. Here gutta percha tissue is costly. 
In Europe it isso common and so cheap that every 
'tiny bunch of flowers for the buttonhole has the stem 
| wrapped in it to keep them from wilting. 

In keeping with the indifference of the rubber manu- 
facturer regarding this wonderful gum is the ignorance 
| of the general publie concerning it. The vast majority 
believe it to be the same as India rubber, while the 
semi-intelligent few confuse it with vuleanite. For 
this and other reasons it seems to me that an occasional 
résuiné of the history of gutta percha should be a part 
of the educational plan of the India Rubber World. 

The gutta percha of to-day is produced chiefly from 
the tree known as the Dichopsis gutta. This tree is of 
great size, being from four to five feet in diameter and 
between 100 or more feet in height. It has a clean, 
straight stem, the flowers are small, white, and divided 
into six petals and sixsepals. The seeds, generally two 
in each fruit, are early eaten by birds and monkeys. 
The method of collecting gutta has been many times de- 
seribed and does not vary particularly from year to year, 
although, through the efforts of the conservators of for- 
ests, the trees are now being carefully tapped instead of 
being felled as heretofore. The gutta as first collected 


red. A fact with regard to crude gutta percha that is 
not generally understood is that there are many varie- 
ties of it. For instance, in the Straits Settlements are 
to be found six kinds of Dichopsis which produce a 
marketable article, no two qualities being alike. Fur- 
| ther than that, nearly a hundred species of gutta pro- 
| ducing trees have been located and described by bota- 
nists, most of which are to-day tapped for the gum. 

It is of interest, now that we are fairly Jaunched into 
a consideration of this subject, to go back a few years 
and learn what the past of the gum has been. 

Gutta percha, like many other of the most valuable 
| substances and agents in nature, was discovered by ac- 
|cident. The merit of the discovery is due to Dr. W. 
Montgomerie, of England. He received, in 1845, the 
gold medal of the Soeiety of Arts, in London, for his 
valuable service in introducing it to the British publie. 

As far back as 1822, when on duty at Singapore as 
assistant surgeon to the residency, he accidentally 
heard the name of the substance, and was led to make 
some inquiries concerning it, but it was not till 1842 
that he met with any success. While at Singapore he 
observed on one oceasion, in the hands of a Malayan 
woodsman, the handle of a parang made of a material 
quite new to him, and which appeared to be very differ- 
ent from caoutchouc, to which his attention had hither- 
to been mainly direeted. On inquiry he found that it 
was made of a substance which the natives called gutta 
percha. Having subjected it to experiment, he speedily 
discovered many of its valuable properties; and at once 
concluded that if procurable in large quantities it 
would become extensively useful, and would in a great 
degree supplant the use of caoutchouc. The conclu- 
sion induced him to forward specimens of the gutta 
percha to the Asiatic Society of Bengal and to the So- 
ciety of Arts in London. 

When Dr. Montgomerie made his inquiries in 1842, 
this substance was quite unknown to the people at 
Malacea and Sumatra. The gutta percha tree grows 
abundantly in the island of Singapore and in the dense 
forests at the extremity of the Malayan Peninsula; also 
| in Sarawak, and all over the island of Borneo. The 
tree is one of the largest found in these forests, and 
while its wood is seldom used, an oil is procurable from 
the fruit, which the natives use with their food. 

Gutta percha was first introduced into England for 
purposes of manufacture by Richard Archibald Broo- 
man, of London. To him letters jpatent jwere granted 
for some of its applications in 1544 and 1845. Others 
were granted as follows: In May 20, 1845, to Christo- 
yher Nickles, for its application to bookbinding, ete. ; 
May 29, 1845, to Charles Keene, of London, for its ap- 


ing apparel ; September 4, 1846, to a Quaker of Dublin, 
of the name of Bewley, for its application to the 
manufacture of flexible syringes, tubes, bottles, hose 
and articles of a similar description. Three, dated 
January 12, 1846, May 15, 1846, and February 15, 1847, 


anything new in rubber with the deepest interest, If, | 


is white, but soon becomes pink and finally brownish | 


plication to boots, shoes, hats and all articles of wear- | 


were granted to Charles Hancock, of London, for the 
manufacture of machine bands, cords, ete. 

For the first two years (1845 and 1847) after the in- 
troduction of gutta percha as an article of commerce 
and manufacture, it was confined to England. This 
will oceasion no surprise, When we consider the shrewd- 
ness, the energy and enterprise with which the article 
was managed by the English patentees. As soon as it 
was discovered that gutta percha had any value for 
manufacturing purposes, the Dublin Quaker and others 
purchased all the patents in England, formed a gigan- 
tie company, enlisting in it many members of the East 
India Company, and at once commenced the manufac- 
ture of gutta percha in all its branches. This com- 
pany immediately applied for letters patent in France, 
Germany and the United States. So that searee had 
the name of the article reached the public ear before a 
vast monopoly, with one of the richest banking houses 
in England at its head, was formed. This rapidity of 
movement and abundance of capital were necessary to 
secure the end the company had in view, namely, to 
aneeeny not only the manufacture of gutta pereha, 
but also the raw material. For this purpose they es- 
tablished their agencies at Singapore, and, in connec- 
tion with the East India Company, planted them 
along the entire length of the Malayan coast. All this 
was accomplished ere a word reached this side of the 
Atlantic. To this statement there is one exception ; 
for as early as May, 1846, William 8. Wetmore, Esq., 
an eminent merchant of the city of New York, re- 
ceived from one of his agents at Singapore a few bun- 
dles of whips made by the natives of that country. 
Always distinguished for sagacity and enterprise in his 
businéss movements, this gentleman became at once 
exceedingly anxious to know more of this substance. 
Himself a pioneer of the island of Borneo, and well 
acquainted with the resources of that and the neigh- 
boring islands, he immediately ordered his agents to 
purchase the raw material and ship it to the United 
| States. 

In the summer of 1846, Samuel T. Armstrong, of 
New York City, well known for his numerous and im- 
portant contributions to the useful arts, received from 
one of the directors of the East India Company speci- 
mens of gutta percha, in its crude and manufactured 
state, with an invitation to visit London for the pur- 
| pose of effecting some arrangement with that com- 
| pany, by which that article might be introduced into 
|the United States. Owing to engagements entered 
jinto with the American government, Mr. Armstrong 
could not leave for London till the month of Mareh, 
}1847. He arrived in England about the first of April, 
| visited all the gutta percha manufactories there and 
on the Continent, and finally made arrangements for 
the purchase of the patents granted by, or to be 
granted by, the United States to Brooman, Hancock, 

Bewley, Keene and Nickles. He also effected an ar- 

| rangement with the monopoly in London for a supply 
of the raw material, knowing that without such an 
arrangement it would be impossible to undertake the 
manufacture of gutta percha in this country. Mr. 
| Armstrong returned to the United States in the fall of 
1847, and immediately applied himself to the con- 
struction of the necessary machinery. This being ac- 
complished, he at once began the manufacture of 
gutta percha in all its most important branches. The 
| first intimation which reached the public of this was 
|the announcement of the arrival of an invoice of 
| gutta percha from London, consigned to 8. 'T. Arm- 
|strong. From these facts it will be seen that Mr. Arm- 
strong was the earliest importer of gutta percha, as 
| an article of commerce and manufacture, into the port 
of New York, and the first manufacturer of the article 
|in the United States. The first gutta percha belt used 
}in this country on machinery was sold by Mr. Arm- 
| strong to Messrs. Corning, Horner & Company to be 
| used on machinery run by them at Sing Sing, N. Y. 

A curious fact about the early use of the gum was 
that by many it was believed to have a far more bril- 
| liant future than India rubber. 

In the manufacture of vuleanized India rubber at 
that time under the Goodyear patents, there were 
| those who honestly believed that gutta percha was 
| destined to drive out rubber. It was a matter of be- 


lief that from gutta percha could be produced all of 
| the goods that to-day are produced from India rubber. 
In a pamphlet issued by a gutta percha company in 
the early fifties, the following comparisons between 
crude India rubber and crude gutta percha are insti- 
tuted, and, as they serve to show the radical difference 
between the two gums, they are worth quoting: 

“India rubber is of a soft gummy nature, not very 
tenacious, astonishingly elastic.” 

“Gutta percha is fibrous, extremely tenacious, and 
without elasticity or much flexibility.” 

* India rubber once reduced to a liquid state by heat 
appears like tar and is unfit for further use.” 

“Gutta percha may be melted and cooled any num- 
ber of times without injury for future manufacture.” 

“India rubber coming in contact with oily or fatty 
substances is soon decomposed and ruined.” 

“Gutta percha is not decomposed by coming in con- 
tact with oily or fatty substances.” 

“India rubber is ruined by coming in contact with 
sulphuric, muriatic and other acids.” 

* Gutta percha resists the action of these and nearly 
all acids.” 

* India rubber is a conductor of heat, cold and elee- 
tricity.” [Evidently an error.—ED. | 

“Gutta percha is a non-conductor of heat, cold and 
electricity.” 

* India rubber exposed to the action of boiling water 
inereases in bulk, does not lose its elasticity and cannot 
be moulded.” 

“Gutta percha exposed to the action of boiling water 
contracts, becomes soft like dough, may be moulded 
into any shape, which will be retained when cool.” 

* India rubber is not a perfect repellant of water, but 
is more or less absorbent according to quality.” 

* Gutta pereha has an oily property and is a perfect 
repellant of liquids.” 

t is important for the reader to understand that the 
writer was talking about crude or unvuleanized India 
rubber and crude gutta percha. The success that the 
Goodyear patents attained in doing away with almost 
all of the disabilities of crude India rubber led invent- 
ors to attempt to remove the very plain disabilities 
that gutta percha possessed. Among the first to claim 
to have succeeded in producing vulcanized gutta percha 
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was Charles Hancock, of En while in ‘this coun 
try were granted what were known as the Rider anc 
Murphy patents for the vulcanization of gutta pereha. 
The first of those granted in 1852 to William E. Rider 
described the preparation of the gutta pereha for vul 
eanization as follows : 
to expel all volatile gases, 
hyposulphite either with or without metallic 


sulphur 


ets, or with or without whiting or magnesia. 
subject to temperature from 285° to 320° F. tg sec 
ond patent granted te William E. Rider and Jobn 


Murphy in the year following covered a process for 


subjecting the gutta percha goods to hydrogen gas to | it render the skin less capable of 


remove the bloom. 
There is no doubt but what the goods produced by 
this firm had many characteristics that we do not ex 


peet to find to-day in manufactured gutta percha, and | dyed in light colors, 
were the gum more abundant and cheaper than India| need to be treated with benzine, 


rubber, some such processes would be doubtless used. 
It is also within the limits of probability that our 
mackintosh fabrics and many other goods would have 
gutta pereha for water repellant instead of 
rubber. 
duced that were very similar to 
would stand a high degree of heat, 
composed nor grew tacky. 

While the Americans were claiming 
gutta by one process, the English were 
another, for, in 
patent for combining gutta percha with sulphur or 
sulphurets and treating 
pressure of steam. He also describes the manufacture of 
porous gutta percha by mixing it with alum, 


vuleanized rubber, 
and that never de 


to 


at work on 
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AMERICAN 
MACHINE 
THE use of dyed leather is familiar to every one. 


is seen in purses, cigar cases, the linings of hats, in 
gloves, and in hundreds of other instances. 


SUPPLEMENT, 


First heat the gum to 285 to skins most generally employed for such purposes are 
Then incorporate sheep skins (skivers and basils), 


ealf, goat, 
They 


and white leathers. 


No. 


It} tached to the end of the chains, actuated by 


Then | with bark, according to their nature, but whate ver | be treated are suspended by spring clips. 


1116. May 22, 1897. 


ment of gearing (Fig. 2), consisting of chains passing 
over two chain wheels having a balance weight at- 
a spur 
pinion, upon the axis of which is fixed a 


wheel and 


The) hand chain wheel for working the lifting gear intended 


tor raising and lowering the lid. On the underside of 


chamois, | each lid are three sets of gratings, each earried by tour 
are tanned with sumae or| connecting links, and from these gratings the skins to 


Each grat 


the agent employed, the natural grease existing in the | ing accommodates 12 dozen skins, which are hung ver- 


skin is not wholly removed in the process. 


resists the introduction of the dye, and not only does | pair of adjacent faces. 


absorbing the eolor 


jing matter, but owing to its unequal distribution, it 


India| method of soaking and drying in the open, 
It is a matter of record that fabries were pro jcost of the spirit and the danger of 


vuleanize | are subjected toa constant shower of benzine. 


Charles Haneock was granted a/ zine is stopped, and hot air foreed through the 


causes the dye to aet irregularly, 
effeet, which is quite inadmissible in high class goods 
To remove the grease the skins | 
which, by its well 
leaves them in a state in which 
It is possible to 
by the crude 
but the 
the process have 
The or- 


known solvent action, 
the dye can penetrate them perfectly. 
earry out this degreasing treatment 


long since caused this plan to be abandoned. 


| dinars practice is now to skewer the skins in’ batches | 


frames, where they 
When 
removed, the ben 
Vats to 

This 


and hang them in closed vats, 
the grease is believed to be entirely 


evaporate the spirit still remaining in the skins. 


it for a long time under a high! part of the process needs to be conducted with great 


caution, as a slight excess of temperature has a very 


carbonate | detrimental effect on the leather 


Fie. 1.—MACHIN 


of ammonia, or some such substance that volatilized 
easily, and subjecting it to heat In a patent granted 
to him in May of the same year, he steeps gutta percha 
in an alkaline soloution, thereby diminishing its acidity 
and removing its smell. Ina patent granted in Febru 
ary of the year following, he really claims the vuleani 
zation of gutta percha by a combination of sulphur 
and sulphurets. The proportions that he advises are 
iS parts of gutta percha, 6 parts of sulphuret of anti 
mony or hydrosulphuret of lime or some analogous 
sulphuret, and one part of sulphur, The compound is 
boiled under pressure. 

All this is of course interesting and shows the experi- 
mental work done by the early pioneers in India rub- 
ber to develop gutta percha. To-day no one expects 
this gum to take the place of rubber. As a vulcanized 
gum it is not a suecess, but for acid work, for insulation 
under water, and for a thousand and one special uses 
it is needed, and every manufacturer of mechanical 
rubber goods, of druggists’ and surgical specialties, or 
of insulators, should be perfectly familiar with it.—J. 
M. Armstrong, in India Rubber World. 


Italy broke its record of emigration in 1896, the 
number of persons leaving the country being 306,003, 
three fifths of the number intending to stay away per 
manently, Sixty-eight thousand persons came to the 
United States, 75.024 went to Argentina, the others 
went chiefly to Uruguay and Brazil 
the number of Italian emigrants exceeds that sent out 
by any other European country during the year. 


For the first time | 


producing a mottled | 


| movable, 


| 


} 


The grease | tically face to face, with a space of 1g in. between each 


There are three clips to each 

center one beng fixed and the other two 
and capable of being instantly adjusted to 
suit any width of skin. As soon as askin is put into 
position, and the clips released, the suspended skin is 
held stretched between the outer clips, by means of two 
compressed springs, fixed on the wire, carrying the 
clips for each skin. The advantage of this means of 
suspension, as opposed to the older system of skewering, 
is apparent on account of the more efficient circula- 
tion both of air and spirit among the skins, apart from 
the mechanical damage done to the goods by the 
method of skewering. 

When the lid has been lowered, together with the 
skins, into the degreasing chamber, the latter is at 
once made airtight by a special arrangement of fasten- 
A reciprocating motion is imparted to the frames, 


Iskin, the 


jand the skins are thereby kept in constant motion in 


the solvent, aiding its action, and preventing any chance 
contact between adjacent skins from shielding them 
from the action of the fluid. This agitation, combined 
with a constant and vigorous circulation of compressed 


Recently a new machine for degreasing leather has | 


Messrs. Wright & Monk, Parkinson 

This machine we illustrate on the 
present and opposite pages in this issue. It has been 
designed to avoid the defects of the existing pro- 
cess by obtaining a perfect distribution of benzine over 
every part of each individual skin, and by 
ing ‘the drying process at a much lower temper- 
ature than heretofore. As will be gathered from the 
description we give, very great pains have been taken 
to insure the suecess of the various operations, and 
to render the apparatus as nearly as possible auto- 
matic, the only manual operations being those con- 
nected with fixing the skins in the frames and subse- 
quently removing them. 

The apparatus is contained in a building 42 ft. by 
34 ft. and 32 ft. high, and provided with a6 ton travel- 
ing crane for erecting the plant and exeeuting repairs. 
The operation is carried out on the second floor, 19 ft. 
from the basement, from which the various parts of 
the machine are manipulated. The upper parts of the 
machine are carried upon four main girders, running 
from side to side of the building, and supported also 
by eight cast iron columns from below. The two tanks 
in which the skins are degreased are 14 ft. by 7 ft. and 
6 ft. 6 in. deep, and are so “arranged that while 36 doz- 
en skins are being degreased in one tank, another lot 
are being dried in the second tank. The tops of the 
tanks are of east iron fitted with suitable lids for clos- 
ing the tanks while the goods are being operated upon. 
Each lid, together with the iron frames supporting the 


been invented by 
Street, Nottingham. 


conduet- | 


YERY FOR DEGREASING LEATHER. 


air, is a most important feature in obtaining uniform 
degreasing. 

The degreasing tanks are connected by suitable pipes 
and valves to a charging tank, to which solvent is sup- 
plied from a store tank in the basement by a double- 
acting vertical pump having cylinders 8 in. in diameter 
by 18in. stroke, and a plunger speed of 70 ft. per minute. 
When the necessary charge of solvent has been ad 
mitted to the degreasing chamber, the oscillation of the 
frames is started, and also a horizontal air compressor 
with cylinder Sin. in diameter by 12 in. stroke. This 
pump takes air from the upper part of the tank and 
forees it through an air heater, which raises the air to 
a suitable temperature. It is then delivered through a 
series of perforated pipes at the bottom of the tank, 
thus keeping the solvent ata uniform temperature, and 
in & constant state of agitation, so that the specific 
gravity of the liquid is the same in every part of the 
tank, and the quantity of fat extracted is distributed 
and diffuses itself throughout the entire volume of the 
solvent. 

When the degreasing operation is completed, the 
movement of the frames and the air compressor is 
stopped. A suitable time is then allowed for any solid 
matter, such as sumac, ete., to settle, after which a 
portion of the solvent is taken back to the charge tank, 
and the remaining quantity is run into an evaporator 
9 ft. in diameter and 8 ft. deep, with 1,500 gallons capac- 
ity. This evaporator is steam jacketed and fitted with a 
steam coil inside, and is also provided with a set of 
water gages and a special arrangement of thermome- 


gratings, is lifted from above by a convenient arrange- | ters, to ascertain the temperature at any time during 


1781 
; q 
R. 
| ™ 
| | 
| 


May 22, 1897. 


SCIENTIFIC 


AMERICAN SUPPLEMENT, No. 1116. 


17843 


the process of evaporation. The vapor from the evap- 
orator isconveyed to two vertical tubular condensers, 
3ft. 4 in. in diameter by 8 ft. long, fitted with suitable 


copper tubes, which are tinned inside and capable of | 


recovering 500 gallons of solvent per hour each. The 
base vessel of these condensers and the pipes conveying 
the recovered solvent, together with the store tanks, 
are all galvanized throughout, so as to avoid any iron 
oxide collecting in the store tanks, which would be ob- 
jectionable and cause iron stains on the goods. By the 
base vessel of these condensers is fixed a 30 in. circulat- 
ing fan, which assists the vapor in passing through the 
condensers and delivers it into the evaporator, and so 
again back to the condensers. This arrangement of 
separate condensers for recovering the solvent enables 
this part of the process to be carried on independently of 
the drying operation. 

When the whole of the benzine has been run from 
the degreasing vat, and the goods are ready to be dried, 
two 1 ft. 9 in. sluice valves are opened to connect the 
chamber in which the goods are placed with another 
special vertical tubular condenser. To this is conneeted 
a 60 in. cireulating fan running 800 revolutions per 
minute, and discharging approximately 12,000 cubic 
feet of air per minute through a vertical tubular heater 
of 267 2 in. tabes, giving a combined area of 838 square 
inches. This heater is connected by a 2 ft. 6in. pipe, 
having a rectangular branch of 720 square inches area 
opening into the degreasing chamber, where the skins 
are suspeuded as before deseribed. The vapor taken 
up by the air is drawn by the fan through the con- 
denser, and is there reeovered; the air is then foreed 
through the heater, and is raised to a suitable tempera- 
ture which will not injure the skins. These are placed 


finished goods depends alike on the thoroughness of 
the treatment and upon their being delivered in the 
best possible condition. The apparatus has been care- 
fully designed for its purpose, and bears the promise of 
success. 

We are indebted to London Engineering for the cuts 
and description. 


SOME EXPERIMENTS WITH KATHODE 
RAYS.* 


THE extensive employment of the foeus form of 
Crookes tubes as the most efficient known means of 
generating X rays has rendered advisable the more 
complete investigation of the Kkathode ray discharge in 
tubes of this deseription. 

Hitherto, the usual method of investigating the 
eharacteristics of a Kathode ray discharge apart from 
its mechanical properties, and beyond what is visible 
to the unassisted eye, has been by allowing the rays to 
fall upon a screen of some brightly fluorescent material, 
such as glasses of various descriptions, or screens cover- 
ed with fluorescent salts. With all of these the maxi- 
mum amount of fluorescence appears to be produced by 
such comparatively weak Kathode rays that in some 
eases the special effects produced by the more power- 
ful rays seem to be more or less entirely masked, while 
the well Known phenomenon of the fatigue of fluores- 
cent ‘substances, when exposed to the more active rays, 
conduees to the same result. 

SURFACE LUMINESCENCE OF CARBON WHEN EXPOSED 
TO KATHODE RAYs. 


Ihave found in some cases that by replacing the 


APPARENT FORM OF THE KATHODE RAY DISCHARGE 
IN A FOCUS TUBE. 

As is well known, in tubes of the ordinary focus type 
with asingle spherical concave kathode, the rays coming 
off normally to the kathode surface appear to converge 
in more or less of a cone to a focus, and if the vacuum 
be not too high, to diverge again immediately in 
another cone upon the other side of the focus. At 
higher vacua the rays, after passing the focus, do not 
appear to diverge again at once, but seem to form 
themselves into a description of thread which connects 
the convergent and divergent cones, and is longer or 
shorter according as the vacuum is higher or lower. 
The foeus, or perhaps more correctly, the point at 
which this thread commences, seems always to be more 
distant from the kathode than the center of curvature 
of the latter, but the variation in this respect seems to 
be less and less the higaer the exhaustion. This is no 
doubt due to the mutual repulsion of the rays, and 
accords with the assumption that the rays consist of 
charged particles, which travel more and more rapidly 
the higher the exhaustion. Probably for the same 
reason, kathodes that are only slightly concave focus 
further in proportion beyond their centers of curvature 
than do deeply concave Kathodes, for the same va- 
euuin, 


APPARENT HOLLOWNESS OF THE DIVERGENT AND 
CONVERGENT CONES OF RAYS. 

When the divergent cone is thrown upon a thin 
platinum disk, as in the ordinary focus tube, and suffi- 
cient electric power—say, from a 10 in. Ruhmkorff coil 
—is employed, the platinum quickly attains a red heat. 


With platinum, either the whole disk becomes uniform- 
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atequal and known distances apart, so that the air 
passes through them, partly from the top.of the goods, 
but principally by aspace formed at the end of the 
chamber by a perforated baftler sereen, through which 
the air is distributed into the tank, where it readily 
absorbs the moisture from the skins, and is then drawn 
through the eondenser ; the solvent is reeovered, and 
returns by a pipe into the store tank. 

It is evident that the air used for drying the goods, 
since it does not pass through the evaporator as in 
previous machines, is not contaminated with the 
vapor generated therein ; therefore its absorbing capa- 
city is much greater. The temperature of the air is 
readily seen by a thermometer attached to the top of 
the heater. The steam is regulated by an automatie ar- 
rangement for controlling the temperature of the air, 
so as to avoid damaging the goods by overheating. 
The three condensers are supplied with cooling water 
by a double-acting horizontal geared pump having a 
eylinder 10 in. by 18 in., delivering approximately 16,000 
gallons per hour. 

If our readers have followed this description, which is 
very easy to do by aid of the illustrations, they will per- 
ceive that the object aimed at by the inventor has been 
twofold ; first, to insure that every square inch of each 
individual skin shall be uniformly acted on by the solv- 
ent, and that there shall be no spots or streaks in which 
grease shall remain to resist the entrance of the dye. 
Second, to conduct the drying of the skins under con- 
ditions that will do them no injury, and will at the 
same time save the benzine from wasting. Both these 
points are of great importance, for the value of the 


}usual sereen, made of or covered with fluorescent 
jmaterial, by one of ordinary electric light carbon, 
much appears which was previously invisible. When 
a concentrated stream of powerful kathode rays are 
focused upon a surface of carbon in this manner, a 
very brilliant and distinctly defined luminescent spot 
appears on the surface of the carbon at the point of im- 
| pact of the rays, the remainder of the carbon remain- 
ing black. This luminescent spot seems to have a very 
close relation to the fluorescent spots on glass and on 
other fluorescent materials under similar influence. 
| The effect is evidently a purely surface effect, as when 
the kathode stream is rapidly deflected by means of a 
magnet, the luminescent _~ on the carbon moves 
with no perceptible lag. 

| the case with glass, the whole of the carbon becomes 


|gradually heated to a considerable extent if much 

power be employed for a long period of time, these 
|luminescent spots are instantaneously produced on 
| carbon of very considerable brilliancy with but a com- 
paratively low power. Again, just as glass is known to 
become fatigued under the intluence of Kathode rays, 
so that after a time it refuses to fluoresce so brightly as 
before, so carbon is similarly fatigued, though only 
|after having been very strongly acted upon. Carbon, 
| like glass, also recovers its property of giving a surface 
| luminescence to some extent, though it does not seem 
to entirely recover, at any rate, at all rapidly. 


* Abstract of a paper br A.C, Swinton, read before the Royal Society, 
March 11, and published in Nature. 


‘urther, though, as is also | 


ly heated, or, in the event of the diameter of the cone 
of rays where it strikes the platinum being small com 
pared with the area of the platinum, that portion of 
the platinum covered by the base of the cone be- 
comes uniformly heated to a higher temperature than 
the remainder. This is as much as can usually be seen 
with platinum, though rather more is sometimes 
visible with aluminum ; but if, instead of either metal, 
the disk is made of ordinary electric light carbon, | 
have found that the luminescent portion of the carbon, 
instead of comprising the whole disk, or consisting of a 
uniformly heated circle, will in some cases take the 
shape of a brilliantly luminescent and apparently white 
hot ring, with a well defined dark and seemingly quite 
cold interior. As the dimensions of the cone of rays 
jare increased or decreased by decreasing or increasing 
the vacuum, the luminescent ring will be found to in 
crease Or decrease correspondingly in diameter, at the 
same time being brighter when small than when large. 
Further, when the ring is very small it will usually 
have a very brightly luminescent central spot, with a 
| dark intervening portion between this spot and the 
|ring, and when the vacuum is further increased the 
| ring will gradually close in upon the spot until only 
| the latter remains. 

Figs. 1, 2, 3, and 4 show diagrammatically these hol- 
low effects for four different degrees of vacuum, 1 being 
the lowest and 4 the highest exhaustion. The upper 
portion of each of these figures represents the general 
appearance of the kathode discharge between the 
spherical concave aluminum kathode C at the top and 
the carbon anti-kathode B at the bottom, Beneath 
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each of the. show itional views of the Kathode dise harge | 
will be found a plan view of the carbon anti-kathode, 
showing for each condition of vacuum the effect of the 
kathode discharge upon the carbon anti-Kathode, in 
forming a brightly luminescent hollow ring, gradually 
decreasing in diameter as the vacuun is increased, un 
til it centers on a point, as already mentioned. 

It may further be remarked that the diameter of the 
luminescent ring may be increased or diminished, or 
finally reduced to a point, without altering the degree 
of vacuum, by moving the anti-Kathode away from or 
toward or finally into the focus of the kathode stream, 


been observ edi in the case of rays focused by magnetism, 
la tube was constructed smiliar to that used in the previ- 
ous experiments, with a carbon anti-kathode which was 
also the anode, tixed at the opposite side of the foeus 
from the kathode, with the focus about equally distant 
between it and the kathode. The peculiarity of this 
tube consisted in the fact that a sector of the aluminum 
kathode, equal to one-eighth of the total area of the 
ae had been entirely removed, as shown at C, 
Fig. 5. It was expeeted that on using this tube, with the 
prope = de scree of vacuum to form a well detined ring on 
the anti-kathode screen, a portion of the ring, corre 


Experiments were next tried with the aluminum 
obstacle, moved so that its point just entered the con- 
verging cone of kathode rays, when a small portion of 
the ring was cut out; but on the opposite side, as 
shown in Fig. 8, this confirming the previous experi- 
ments, which showed that the rays cross one another's 
paths at the focus without rotation. Upon moving the 
aluminum obstacle a little nearer to the kathode, so 
that its point entered still further into the convergent 
kathode beam, one-half of the ring disappeared, as in 
Fig. 9, while when the obstacle—which, it should be 
remembered, blocked only one-quarter of the cireular 


Figs. 1+. 


the appearance of the ring in each of these cases being 
practically similar to these Shown in the figures for a 
uniform distance with varying vacuum, Similarly it 
may be shown that the converging cone of rays between 
the kathode and the foeus produce hollow rings upon a 
earbon anti-kathode exactly as does the diverging cone 
of rays. When the anti-kathode surtace is not at right | 
angles to the line of discharge, the ring, in place of | 
being circular, takes the proper form of a conie see 

tion. The holding of a magnet near the tube dis- | 
torts the ring from a circular shape and moves its posi 

tion on the carbon | 

From these experiments it appears that both the di- 
verging and converging cones of kathode rays act as 
though they were not of uniform density throughout 
their sections, but, at any rate, in some instances as if | 
they were completely hollow. 

It should, however, be noted that these hollow effects 
appear only to be obtained with fairly short foeus 
Kathodes, such as are usually employed in X ray foeus 
tubes, that is tosay, with kathodes whose diameter is 
large as compared with their radius of curvature, so 
that the rays converge and diverge rapidly to and from 
the focus. With comparatively flat, long foeus Kath 
odes the cones do not show any signs of being hollow and 
produce a uniformly luminescent spot upon the carbon 
of larger or smaller diameter, according to the condi- 
tions of vacuum and the position of the sereen. 

For instance, while kathodes 1°125 inches diameter 
and 0-708 inch radius of curvature gave in the manner 
deseribed distinctly hollow convergent and divergent 
cones, a kathode 1 inch diameter and 15 inches radius 


Fria. 5. 


of curvature gave convergent and divergent cones that | 

appeared to be uniformly solid under all conditions. 
On the other hand, with rays from flat kKathodes 

brought to a focus by magnetic means, both convergent 

and divergent cones are found to produce hollow ring 

effects. 

THE RAYS CROSS AT THE FOCUS WITH NO ROTATION, 


Iu order to investigate the kathode rays in a focus 
tube still further, aud more especially in order to dis- 
cover whether the various rays from the kathode cross 
one another at the foeus, or diverge again without 
erossing, and also in order’ to diseover whether there is 
any twist or rotation of the rays, similar to what hi 


fence of acireular surface tension, causes the gap to 


sponding with the amount of the kathode eut away, 

would be found wanting ; and that by the position of this 
gap in the ring it would be possible to ascertain whether 

the rays crossed at the focus and whether there was any 
rotation. What actually was observed is shown for three 
different conditions of vacuum in Fig. 5, B being for the 
highest and B" for the lowest vacuum. As will be seen, 
the expected gap in the ring was obtained, but with the 
unexpected addition that the dimension of this gap, 
instead of being ouly one-eighth of the circumference of 
the ring, was seven-eighths of the circumference. In fact, 
the amount of ring shown corresponded, not with the 
seven-eighths of the remaining kathode surface, but 
with the one-eighth of the kathode that had been re- 
moved. The portion of ring that did appear was of a 
length corresponding exactly to the are of the removed 
sector of the kathode, according to its greater or lesser 
nearness to the center with different conditions of 
vacuum ; and as the portion of ring was in each case 
exactly in line with the portion of kathode that had 
been cut away, it would appear that there is no rota- 
tion of the kathode beam as a whole, that the rays do 
cross at the foeus ; and, further, that when the hollow 
convergent cone is, as it were, split in this manner, 
some unexplained action, similar in effect to the exist- 


widen out and the remaining portion of the ring- 
shaped section of the cone to contract correspondingly, 
without, however, altering its diameter. 

In order to further investigate the matter another 
tube was made, in which the concave Kathode was 
complete ; but the interior of the tube was furnished 
with a small movable pieee of aluminum, which by 
shaking could be moved up and down the tube between | 
|the kathode and anti-kathode, and which, while not 
' quite reaching the center of the tube, would fill up very ! 


Figs. 6, 7. 


nearly one-quarter of the cireular sectional area of the | 
latter. 
With this arrangement of tabe, with the aluminum | 
obstacle placed just at the focus, as shown in Fig. 6, | 
the point of the obstacle just missing the kathode rays, 
a complete ring was formed on the earbon and anti- 


| kathode. On moving the obstacle slightly into the di- | 


vergent cone, exactly one-quarter of the ringon the} 
anti-kathode failed to appear, as shown in Fig. 7, and 
on the obstacle being further moved in the same ciree- 
tion, the result was not altered. 
As in each of the latter two cases there was no dis- 
placement of the gap inthe ring, the above showed that 


us | there is no rotation of the divergent kathode cone. | 


| ter seen. 


Fics. 8-10. 


| area of the tube—was brought close up to the kathode, 


only about one-quarter of the ring remained, as in Fig. 
10. 

Further experiments were tried with the aluminum 
obstacle both in the divergent and convergent cones, 
but with the tube exhausted to different degrees of 

yacuum, when it was observed that when the obstacle 
was in the divergent cone, a portion of the ring was 
eut off exactly proportional to the angle subtended by 
the sides of the obstacle ; while when the obstacle was 
placed in the convergent cone, a much larger propor- 
tion of the ring was cut off in each case, this being 
much more marked with a high vacuum, when the dia- 
meter of the ring was small, than with a low vacuum, 
when the diameter of the ring was large. 

THE CONVERGENT CONE AT HIGHER VACUA, 

The carbon anti-Kathode screen was found useless for 
investigating the convergent cone of kathode rays at 
anything but a very low vacuum, by the reason of the 
well-known difficuity in getting any dise harge to pass 
when the distance between the electrodes is less than 
the thickness of the dark space; and for the further 
reason that if the anti-kathode sereen was not con- 
nected to the anode, it became itself negatively charged, 
and acted as an additional kathode when brought into 
the space between the kathode and the foeus. 

Under these circumstances, it was thought that pos- 
sibly some additional information might be obtained 
with regard to the form of the convergent cone at high 
vacua, by making the coneave kathode itself of earbon. 

A tube was therefore constructed having a coneave 
earbon kathode, the diameter of which was 1 inch, and 
the radius of curvature 0°75 inch. The appearance of 
the kathode with this tube is shown for a fairly high 
vacuum in Fig. 11, in which the kathode itself is shown 


Fia@s. 11, 12. 


in section, so as to let the form of the discharge be bet- 
As will be observed under this condition of 
vacuum, which was too high to show any divergent 
cone, the cone of convergent rays appears to be con- 
tracted in diameter at its base, and to come off from 
the central portion of the kathode only, the remaining 
surface of the kathode being apparently inactive. This 
was found to be still more the ease at higher vacua, as 
will be seen from Fig. 12, which shows in a similar man- 
ner the form of the kathode discharge in a tube ex- 
| hausted to a very high vacuum. In this ease, as will be 
| observed, the whole of the kathode rays appear to 
come off from a very small spot in the center of the 
kathode. Further, that this small spot is, at any rate, 
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the source of most, if not all, activity, was evident from 
the fact that it became luminescent exactly in the 
same manner, but in a less degree, that had previously 
been observed with a carbon surface upon which 
kathode rays were concentrated. Whether this sur- 
face luminescence of the Kathode carbon, at the point 
where the kathode rays leave it, is due to the violent 
tearing away of particles of carbon, or to some other 
cause, it is difficult to say; but the faet that at high 
vacua the kathode rays come entirely—or, at any 
rate, alinost entirely—from only a very small portion of 
the center of the kathode, explains the observed fact 
that within limits, large kathodes have no advantage 
over small kathodes in X ray tubes. 

During the carrying out of the above experiments 
with a carbon kathode, very bright sparks were ocea- 
sionally seen coming off the kathode and emery | 
through the foeus, and it was consequently thought 
that possibly by placing two concave carbon kathodes 
facing one another, such particles, by being caused to 
rebound backward and forward continuously between 
the two, might render the form of kathode stream 
visible at very high vacua when the stream itself be- 
comes otherwise invisible. 

With this view, a tube was made with two concave 
earbon kathodes, similar to those employed in the last 
experiment, were placed exactly opposite one another. 
The anode was placed in an annex, and the two Ka- 
thodes were connected together by means of a wire 
outside the tube. Ata very high exhaustion, this tube 
gave very beautiful effects, and showed clearly the 
form of the kathode discharge at a degree of exhaustion 
when it is usually in itself quite invisible. Immedi- 
ately on the current being turned on and the discharge 
passing, a straight and thin stream of bright golden 
eolored particles of apparently incandescent carbon 
passed between small luminescent spots at the centers 
of each kathode, as shown in Fig. 13. This did not 
last for more than a second, when owing, no doubt, to 
the rapid fall of vacuum the appearance changed to 
that shown in Fig. 14, and the incandescent particles 
of carbon could be seen passing backward and forward 
along the convergent and divergent cones of Kathode 
rays, which, at the lower vacuum, proceeded from both 
kathodes, and spluttering in the center, where the 
particles going in opposite directions collided. This 
appearance lasted for some seconds, becoming grad- 
ually fainter as the vacuum fell. By re-exhausting the 
tube with the pump, however, the original appearance 
shown in Fig. 13, as also the appearance shown in Fig. 
14, could be produced as often as desired. Apparently 
the particles of carbon become heated to incandes- 
cence either by the action of the kathode rays upon 


Figs. 13, 14. 


them while they are flying through space, or by their 
friction in passing through the residual gas, and possi- 
bly by their mutal collisions, for in the stage shown in 
Fig. 14, when the kathodes themselves show no lumin- 
escence the flying particles appear to be most intensely 
luminescent when in the center of the tube. It may | 
be mentioned that after this experiment had been re- 
peated several times, the glass of the tube became per- | 
ceptibly blackened, which, taken with the fact that a} 
similar tube with kathodes of aluminum showed no | 
stream of bright particles, goes to show that the par- | 
ticles consist of carbon torn off the surfaces of the | 
kathodes. 


THE PRODUCTION OF X RAYS. 


In order to ascertain whether it is necessary that the 
kathode rays should fall on solid matter in order to 
produce X rays, another tube was constructed, similar 
in all respects to the last, with the exception that the! 
two kathodes were made of aluminum. 

It was thought that with this tube the 4 
streams of kathode rays might possibly produce X rays 
at the point where they met. This does not, however, 
appear to be the ease, as though this tube, when 
exhausted to so high an extent that the alternative 
spark in air leapt fully eight inches, gave X rays in 
considerable quantity, these rays appear to come 
entirely from portions of the glass of the tube that 
were covered with green fluorescence, and not at any 
rate appreciably from the central point between the 
two kathodes where the opposing streams of kathode 
rays would meet one another. 

It seems, therefore, that X rays can only be produced 
by kathode rays when these strike solid matter. 

No doubt this matter must also be positively elec- 
trified. 


YOGI MAGIC IN INDIA.* 


I HAD heard vaguely long before I reached India 
that there ,was a band of the Yogi—the so-called 
sanctified Yogi—somewhere up in the northern part 
of the country—a sect, in fact, who not for a mere 
living, but apparently from religious conviction, per- 
formed miracles. And so—though I was told it would 
take me at least a week to accomplish my purpose— 
| started one nigh: from Delhi northward for the un- 
known. It wasa very long journey, but one that is 


undertaken every year by the more wealthy people—- 
the English particularly, who during the winter manage 
to survive this cloying, deadening climate. On this 


* Frederick Bancroft, in the Detroit Free Press. 


| partake of the repast then due. 


‘slow railway it took one day to reach Simla, and from | said he. One of the monks rushed forward and coiled 


| there the voyage was more or less precarious. 
were few and connections very infrequent. The 
| pulation grew less dense, the people more hardy. 


Trains | a section of slight rope, threw it into the air and then 
»0- | serambled up it. 
Ve| the rope thrown up and the man disappear hand over 
jgradually got into a hilly country where barbarism | hand beyond my line of vision. 


I saw as plainly as my eyes can see 


But have not the 


still survived ; that is to say, the severe impact of | slightest doubt that it was an optical illusion. There 


European civilization which distinguished the lower | 
art of the country seemed to fade away, and we got 
into the native, genuine and historic Indiaism. 
trooper. 


excepting an occasional English officer. 


was darkness all around. 
) easier than for the trickster to throw the rope, dis- 
Eng-| appear in the black shadow, and a dummy be pulled 
lish officials were fewer, and one saw only an oceasional | up. 


Nothing could have been 


At any rate, that is the way I explained one of 


Now and then soldiers invaded the third) the most mysterious and celebrated tricks of these 
class section of the train, but they were all natives, | Yogi. 


There is no doubt in my mind that these men, 


And, without | while perfectly sincere in their religious belief, employ 


dilating on the tediousness and the annoyances of a| tricks to aifect the mind of the ignorant and give them 


very long tri 


ti 
Himalayas, a litt 


I got at last to the foothills of the| the name of miracles. 
le village with an unpronounceable | It must be accompanied by some supernatural mani- 


The bare truth seldom obtains, 


name, from which we took horses for thirty miles | festation, 


further into the interior, and then, as the route wow | 
more precipitous, mules. An oceasional inn was found, 

but the country had almost completely lost its English 
eharacter. We traveled on higher and higher. | had | 
the map well routed for me, and | was told I could | 
make no mistake as to my destination. Toward sunset 

of the second day my courier pointed out to me in the 

lowering distance a small congregation of huts surround- | 
ing a principal edifice of stone. *‘ There,” said he, 
“js the abode of the Yogi.” 

I had been careful to provide myself with first-class 
recommendations, and so I feared no refusal on their 
part to allow me to enter the sacred precinct. Making 
our way through a tortuous defile down the mountain | 
side, we passed a sparse population, finally to reach | 
the gate of what looked not unlike a monastery of the | 
medizval times. Absolute silence reigned there, and | 
I was puzzled how to enter. There was no bell, no 
knocker; only a huge wooden gate made of unhewn' 
logs, but a very respectable barrier in itself. My inter- 
»reter informed me that the doorman only came every 
valf hour, and that I should have to wait until he 
made his rounds. So allowing the mules to graze at 
leisure, I sat with my companion upon a bench that} 
stood beside the place, and patiently wailed permission 
toenter. Ten minutes passed, and then I saw emerg- 
ing from the distance in the gloom a tall, gaunt, 
specterlike person clad im a gray robe. As he ap- 
proached I noticed that he was wondrously thin ; cheeks 
sunken in, deep set eyes, and altogether the mien of 
a Franciscan of old. In fact, the whole atmosphere 
was monkish. It recalled to me the stories | had often 
read of the monasteries of the medieval days. It 
seemed as if I had gone back four or five centuries of 
civilization. There was no greeting in his demeanor. 
My interpreter handed him my letters, and he shuffled 
off, to disappear as mysteriously ashe came. Another 
fifteen minutes’ wait. Then he returned and labor- 
iously opened the gate. Nota word passed his lips, 
either to myself or to my companion. He signed us 
to follow him, which, of course, we did. 

We found ourselves after traversing a parallelogram 
‘some seven or eight feet long silently shown into what 
seemed a small ante-chamber. There, very shortly 
after, eame to us a man quite the reverse of the one we 
had seen—an athlete in appearance, strong as to sinews, 
heavy in build, neither fat nor lean, and possessing a 
countenance that one would say at the juinp was one 
of great intelligence. He was kindly in his greeting. 
neither shaking i ands, however, nor bowing. And 
| took my demeanor from his. He asked us why 
we came there, and I replied that I wished to witness 
the mysteries of the Yogi. He told me that, unfortu- 
nately, this was the time of year when they were in 
retreat. He explained, as well as he could, that they 
were an ascetic order, not given to the display of their 
powers to strangers. I made bold to ask the purpose 
of the sect, and he explained that they were ascetics ; 
that they believed in the exercise of religion through 
the visual sense ; that is te say, the powers of a perfect 
man could be so developed as to appear miraculous to 
the imperfeet. And what wonders they accomplished 
were through the direct interposition of Buddha with 
Giod. This conversation may have lasted some twenty 
minutes, and it took place standing. This man, who, 
it seems, was the superior of the order, asked us to 
We accepted willingly, 
and entered a large refectory, perhaps seventy feet 
long by about twenty broad, bare of everything except- 
ing one long table, benches, and two or three smaller 
tables at the end. Toone of these we were assigned, 
while the superior took his position alone. Then the 
members of the order filed in in silence. The repast 
consisted of milk curds, honey, and a species of unleav- 
ened bread heavy as dough. We were treated to 
small portions of kid, but I remarked that nobody 
else in the place ate any; in faet, they were not served 
with it. Most of them looked like the man who 
originally let us into the gate ; occasionally there were 
two or three words of conversation that appeared to 
be necessary, but no general talk. And during the) 
entire repast I never saw one smile permeate the| 
countenance of any there. 

In my search for information I feel bound to say 
that I met with disappointment. The superior took | 
me out into the yard surrounded by the parallelogram, | 
showed me a recent grave and said, **One of our) 
brethren sleeps there.” As there were marks of graves 
all around the place, it struck meas of no particular 
significance, and observing my look of astonishment | 
he spoke to the interpreter, who translated his meaning | 


thus: ‘“‘This man made an infraction of one of our | 
rules. He had been condemned to forty days’ solitary 
confinement. He is confined here. He _ will live. 


In short, I was told and asked to believe that a human 
being lay three feet under this earth, and would be 
resurrected at the end of his imprisonment and remain | 
as whole as before. Ten eage ol his time were up. I| 
confess that the temptation came over me for a moment 
to remain thirty days here and witness the resurrection, 
but the necessity of returning to the state forbade. 
I was assured by the people on the outside of the 
village that they had seen the burial of the man, 
though he was alive; that he submitted to his fate 
without a murmur, and that, at the time of his dis- 
interment, all those who cared would be invited to 
witness the fact that he came to life in. After a 
‘while we went into a small darkened room ; that is) 
| to say, two lamps stood behind us, and two others far in 
front. The superior asked me if I desired an example; 
,of their powers. I told him that that was the 
principal reason of my coming there, Then, see this!” 


OBJECTS MADE OF EGGSHELLS. 


Eaas, which are prepared in so many different ways 
in the modern kitehen, may, in the hands of a friend of 
the sciences, become the object of a large number of 
amusing chemical and physical experiments. 

The readiness with which the carbonate of lime of 
the shell is attacked ty weak acids (by vinegar, for 


| example) is taken advantage of in the curious experi- 


ment of a fresh egg passing through a ring, or in the 
artistic engraving of eggs, which are thus made to ex- 
hibit any sort of ornament in relief. 

In the domain of physics, the experiments that may 
be performed with eggs, either full or empty, are ex- 
tremely numerous. We may confine ourselves to a 
mention of the following: Making an egg stand erect 
upon the edge of a tumbler; the disobedient egg 


OBJECTS MADE OF EGGSHELIS. 


land 2. Heron’s Fountain. 3. Bouquet Holder. 4 and 
5. Cups. 6. Basket. 7. Method of Cutting an 
Eggshell with a File. 


(center of gravity); the steamboat and steam balloons 
‘reaction of gases); the waltzing egg and the egy peg 
top (centrifugal force); the egg areometer and the naxi- 
mum density of water (density of liquids); the egg in 
the water bottle (atmospheric pressure); the Tantalus’ 
eup (hydrostatic pressure); the egg mirror (refraction); 
and many others that we cannot enumerate here, and 
that would almost permit of modifying a celebrated 
saying in this way : Omne experimentum ex ovo. 

Of the unpublished models that we present herewith, 
none has anything to do with the physical sciences, ex- 
cept the Heron's fountain. They are designed to prove 
that, despite their fragility, which is greater than that 
of glass, eggshells readily lend themselves to the 
manufacture of small objects of various kinds, either 
useful or ornamental, such as bouquet holders, baskets, 
match boxes, ete. 

Mr. Martial Jacob, who made the objects here figured, 
according to our directions, conceived the idea of 
strengthening the shells at the place where they are 
to be worked with a tool by means of oval or circular 
templets cut out of metai, wood, or thick cardboard. 
If, for example, we wish to cut the egg at right angles 
with its axis, we form in a piece of cardboard a circular 
aperture of a diameter corresponding to that of the 
egg at the height that it is.desired to divide it. We fix 
our cardboard ring to the eggshell by means of sealing 
wax placed upon the side of the shell that is to be re 
moved. Then, by means of a very simple tool (a small 
file such as is used by watch makers) we file the cireum- 
ference of the shell in placing the tool flat upon ‘the 
face of the templet. The section having been made, 
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we —_— sh the edge by means of very fine sandpaper or 
emery paper. It is by such very simple means as this 
that all the models shown in our engraving were made. 
For sections parallel with the long axis, the aperture in 


the templet should have an oval form. It is rectified 
by experiment in applying it to the shell | 
Fig. 7 of our engraving shows how a basket shape 


Two rings serve to guide the file for 
the two edges of the handle. Of course, the cutting is 
done only as far as to the handle, that to say, only 
aceording to half of the circumference. In the edge of 
the basket, after the two templets have been removed, 
the oval templet fastened with wax parallel with | 
the long axis of the egg, and the shell is filed until the 
handle is reached. In articles such as cups provided 
with « foot, the latter consists simply of a piece cut out 
of the large or smail end of another shell. Care must 
be taken to form in the top of this piece a small aper- 
ture to permit of affixing it to the body of the cup with 
and in such a manner that the latter shall be in- 


may be obtained. 


Is 


Is 


Wan, 
visible. 

If it is desired to form notehes or apertures, like 
those shown in Nos. 4 and 5, the shell is filled with 


plaster gaged very stiff. After this has set, the shell 


may be worked with a file, saw or drill, as if it were a 
piece of stone. The plaster may be easily removed, 
sinee the internal membrane of the egg prevents it| 


from coming into contact with the shell. 

In the Heron’s fountain (Nos, 1 and 2) the points of 
junetion are reinforced with small pieces of cork and 
the joints are rendered tight by means of sealing wax. | 
The tubes are of straw, as is also the nozzle, which is 
closed with wax through which a hot needle is passed 
so as to forma capillary aperture. Thus construeted, 
our fountain gives a jet over three inches in height. 
The vertical nozzle may be replaced by a small cork 
provided with three horizontal apertures and giving 
Jets of a very pretty effect, especially when the fountain 
is surrounded with flowers, —A. Good, in La Nature. 


FRANCE. 


THE VINEYARDS OF 

Tuk United States import in a year wine of the value | 
of $7,000,000, and more than half of the wine imported 
comes from the republic of France. From Germany 
there is imported ina year to the United States wine 
of the value of about $250,000; but France overtops 
all countries in regard to this produet, supplying the 
American market with between $4,000,000 and $5,000,000 
worth of wine in each year. The official figures for 
the year 1806, taken from Le Moniteur Vinieole, the 
standard Kuropean authority, give these results in the 
countries, in heetoliters (a 


chief wine producing 
hectoliter is twenty-six gallons): France, 44,600,000 ; 
Italy, 21,570,000; Spain, 17,000,000; Austria-Hungary, 


1,000,000: Roumania, 5,500,000; Algeria, 4,000,000 ; 


Portugal, 3,200,000 > Germany, 3,100,000 ; Turkey and 

Cyprus, 3,000,000 and Crreece, 1,300,000, 
Notwithstanding the destruction incident to the 

Franco-Prussian war, the devastation done by the 


phylloxera and the increasing competition in the field 
of wine production from neighboring countries, where 
land and labor are cheaper than in France, particularly 
in Italy and Hungary, such is the productiveness of 
Freneh vineyards, such is the excellence of the method 
of cultivation, and such is the attention given to the 
manufacture of wine, that France not only stands at 
the head of other countries in this particular, but also, 
us the late figures of 1896 show, the product of France, 
which was 26,000,000 heetoliters in 1895, against 24,000, 
000 in Italy and 20,000,000 in Spain, is this year larger 
than that of both these countries. During the past 
three years there has been an abnormally large wine 
product in Prance, but prior to 1805 the annual average 
of wine product was largest in Italy. There are eighty 
seven departinents of France, and in seventy-six of 
them there are vineyards. The proportion of red to 
white wine produced is as three to one, the price of 
red wine being slightly higher than that of white wine. 
Prior to the Franco-Prussian war the wine product of 
France (territorially larger than it is to-day) averaged 
50,000,000 heetoliters in a vear, and though these figures 
have not been duplicated since, the wine product ol 
the country is as large in proportion to the territory 
included in it as it was twenty-five years ago, and the 
fact to be reealled that while in other countries 
celebrated for their vineyards there has been decline 
in the produet, and in some cases the important vini 
cultural interest has been destroyed, the vineyards of 
France yield grapes as plentifully as they have ever | 
done 

In Madeira and the Canary Islands, once prolifie in 
Wine product, = present amount available for export 
is very small. Cyprus wine, too is no longer what it 
once was, and the wines of Greece, though abundant, 
are no longer held in great demand, and this to some 
extent also is true of some Spanish wines. The wines 
of Italy come chie its from the neighborhood of Naples 
Africa, has 20,000 


Is 


and from Sicily. Cape Colony, in 

acres of vineyards, producing 1,000,000 gallons in a 
vear. Algeria has 140,000 acres, producing 4,000,000 
hectoliters in a year. About one-quarter of the Crer- 


man Wine crop comes from the former French depart- 
ment of Alsace, Down to 1880 there was a surplus of 
French wine for export, but from 1880 to 1893 the im- 
portatious exceeded the exports. Now again the old 
conditions have been restored and France is exporting 
more than it imports, and while the amount available 
for export is increasing, as the late figures show, there 
has been a corre sponding gain in the quality. 
A new helmet has been served out, by way of experi- 
to several regiments of the German army. It is 
very light, being made of aluminum, and is bronzed, 
in order to obviate the drawbacks which might arise 
from a bright metal head-dress. Germany has omen cn 
tried aluminum horseshoes, buckles, and accoute 
ments, witha view to lightening the weight which the 
soldier must carry. For horse-shoes it has been found 
too soft. but in other respects it has answered well. 
There is one drawback which had not been foreseen, | 
namely, that when exposed to the influence of the sun 
will store up heat toa remarkable degree, 
to blister the skin. 
Whether bronzing will obviate this defect remains to 
be seen, but the German experiment is one which is 
well worth the attention of all military men.—Army 
and Navy Gazette, 


tient, 


eventually becoming so hot as 
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